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DOWN TO BUSINESS 
WITH THE SX-64: 
HARDWARE REVIEW 
INSIDE 



^PKoalaPadTouchTablet 



JUST 
PICTURE 
IT! 





JUST PICTURE IT - BEING ABLE TO DRAW YOUR OWN HtGH RESOLUTION GRAPHIC 
DESIGNS ON YOUR COMPUTER SCREEN WITHOUT HAVING TO WRITE A PROGRAM >..t 



Weft, now you can - with the amazing Koala Pad from Audiogenic! 



The Koala Pad touch tablet provides the direct link between you and your screen! tt plugs into your 
Commodore 64 and lets you paint directly onto the screen with a selection ot brush sizes and a 
choice of 16 colours and 16 shades from your software pattern. 

But that's just the begtnntng - because every Koaia Pad package includes the incredible Koaia 
Painter software which makes it child's play to.. . 



* Draw straight lines! 

* Make frames! 

* Draw circles' 

* Plot radians from a point! 

* Move ohjec ts around! 
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• Create mirror images! 

• Zoom in on an area! 

• Swap shapes between two pictures! 

• Save your pictures to disk or tape! 



The program is controfted entirely from the tablet by moving a cursor arrow around to the different 
menu option. An optionai Programmers Guide is aiso available to tetf you how to incorporate Koaia 
Pad pictures into your own programs. 

Now you don 't have to be an experienced programmer to produce real high resolution graphics on 
your computer - the Koala Pad from Audiogenic makes it a$ easy as a penctt and paper. Just picture 
it! 

Available with Cassette or Disk software for the commodore St 
From all good computer shops - or direct from Audiogenic - just fill In the coupon! 



Please send me (QTY) Koala Pad Disk/Cassette* I enclose cheque/P.O. for 

Commodore 64 Disk orCassette£79 95 1 

THE KOALA PAD ISAPRODUCTOf 



©hoala 

Technologies Corporation 
Exclusive distribution in U.K. and Eire by 

Audiochsinxc 
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P.O. BOX 88. READING, BERKS, 



Your trusty Editor has 
tapped away at 




introduce this second 
fantastic issue of Your 



YOU KNOW IT ONLY 
seems a couple of months 
ago thar we were sunning 
ourselves on the beach 
dreaming up the idea of a 
great magazine to rater for 
the needs of the Com- 
modore user. And yet here 
we are in October looking 
forward to cosy roaring fires 
and sitting in front of our 
micros with the wind 
howling around outside the 
window! But there are all 
sorts of goodies on the 
Commodore scene to look 
forward to in the next 
couple of months, 

What the future holds 

At this very time Com- 
modore are launching their 
new computers, the Plus 4 
and the 16, Currah are 
announcing their speech 
synthesiser, Cheetah will be 
producing the Com- 
modore version of their 
infra-red joystick (the RAT!) 
and the software companies 




will be starting their build- 
up to Christmas with the 
launch of undoubtedly 
numerous games and 
utilities for the Commodore 
range of machines. 

The editorial team on 
your Commodore has been 
under intensive training to 
enable their fineEy tuned 
{?!) bodies and minds to 
keep up to date with all the 
latest happenings on the 
Commodore front, so all 
you need to do to ensure 
that you are kept informed 
is to make sure that you get 
your copies of Vour 
Commodore regularly. 
There is an easy way to Jo 
this — just look for the 
Subscriptions page in this 
magazi ne , ( i I f in the 
coupon, write your cheque 
and sit back and wait for 
your copies to come 
popping through your 
letterbox. It sure beats 
fighting your way to the 
shelves in your local 
newsagents! 



Keeping in the present 



This issue of Your Com- 
modore we believe 
maintains the high stand- 
ards set in the first issue: we 
have a review of the MIDI 
by Chris Palmer, who apart 
from being a bit of a whizz 
on computers is something 
of a talented musician; 
Runecaster has been 
brought up from the Crypt 
to teff us of Adventures and 
other things; we have pages 
packed with news and 
software reviews; and we 
have carried on our great 
series on machine code and 
BASIC. And, as if that isn't 
enough, we also have some 
fun games for you to type in 
and hints on how to become 
a 'sneaky programmer'! 



Your views 

It is always difficult when 
starting up a new magazine 
to gauge the response of the 
most important people 
involved — you, the 
readers. So here is your 
chance to get in on the act! 
By now we hope that you 
wilt have read tne first issue 
of Your Commodore. The 
first question to be asked is; 
did you enjoy what you 
read? Then, was it 
useful/informative/fun? 
Did it tell you all you wanted 
to know? 

We consider ourselves 
fairly approachable here in 
the depths of the Your 
Commodore offices so why 
don't you use the lines of 
communication that we are 
trying to open up? Tell us 
what you would fike to see 
in the future — would you 
like more games to type in, 
more programming fea- 
tures, less reviews, etc, etc. 

Those good ol' lines of 
communication can also be 
used for getting into contact 
with other Commodre 
users; do you want to join a 
local Commodore users' 
group? Are you having 
trouble finding your way 
out of a particularly 
frustrating Adventure 
scenario? Having trouble 
finding just the right 
program to suit your 
specific needs? 

All you have to do is 
write to the Editor at the 
London office and we'll do 
our best to help — either 
directly or by printing your 
letter within these hallowed 
pages. 

ASP fights software 
piracy 

Much has been said and 
written in condemnation of 
software piracy but few 




have taken a positive stand 
against it. ASP is among 
those few that have taken 
action to help curb the 
grave problem of home 
copying of commercial 
software. 

ASP has already taken 
steps to eliminate adver- 
tisements in our magazines 
which relate to tape 
duplication for piracy 
purposes. While it is 
appreciated that individuals 
may take 'back-up' copies 
of their own programs, it 
should be noted that it is 
ILLEGAL to copy com- 
mercially available software 
for other than personal use. 

Software piracy is 
costing the software 
industry huge sums of 
money which is detrimental 
to the future development 
of the industry. It is in 
everybody's interests to 
dramatically reduce the 
level of software piracy 
primarily because firms 
need funds raised from 
software sales to plough 
back intro research and 
development of new 
products. This means that 
the standard of software 
products can only improve. 

ASP hopes our action 
will help combat thisserious 
problem in order to 
maintain and fmprove the 
high standards of the UK 
software industry. We are 
asking you to do the same 
by refraining from dupli- 
cating or copying commer- 
cially available software for 
anything other than 
personal use. 
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Our esteemed Editor has spouted forth 
again. 



MASTERING MACHINE 
CODE 8 



We continue our great series on teaching 
the basics of machine code. 



FORMULA ONE 


38 


Drive yourself completely round 


the bend 


with triis car game. 
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LIBRARY 


40 



VIC GAMES 
PROGRAMMING 


17 


Find out more about how to 
games on your VIC 20. 


program 


TALES FROM THE 
CRYPT 


22 


Runetaster never 
Adventures of life! 


gets a rest 


from the 
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26 


We take a look at this great 
interface and give our opinion 
ready to take notes! 
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SOFTWARE 
SPOTLIGHT 
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30 


We've thrown the spotlight on so 
latest software packages — see 
reviewers think about them. 


me of the 
what our 



There are lots of books around for the 
Commodore range — we've leafed 
through some to give you some ideas. 



THE BASIC FACTS 
PT.2 45 



Getting down to basics is the theme of this 
informative series. 




A mine of fun awaits you in this 
tremendous adventure for the CBM64, 



SNEAKY 
OG 



Be sneaky and fool your Commodore with 
some clever stuff — we show you how. 



DATA STATEMENTS 58 



All sorts of news to interest you as a 
Commodore micro owner. 









SAMMY THE SLUG 64 

- 
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DOING IT YOURSELF 80 



Slugs are not normally considered very 
friendly but you can certainly have some 
fun with Sammy. 



RASTER 




INTERRUPTS 


68 



We show you what you can do with 
graphics on your Commodore 64. 



A further part of the series that helps you 
write your own business software. 



BUSINESS FILE 



We take a look at some of the more serious 
software around. 



ASP Competition 84 



INPUT/OUTPUT 



More of your technical enquiries 
answered. 



BEHIND CLOSED 
DOORS 



We go behi nd the doors of PSS to bring you 
news of their beginnings and latest doings. 




Our great competition as advertised in the 
national press — fantastic prizes to be won. 



SX-64 Reviewed 



86 



As an upgrade from the CBM64 the $X-64is 
a very nfce machine. . . 





Are you only 

To nlav only ±rames trim a Commodore And forjr the 



To play only games Mrcm a Commodore 
computer is like asking Albert Einstein to work out 
the square root of four. 

The computer's brain barely ticks oven 
To really stretch it, you need more interesting 
software programs. For example, record keeping, 
interactive education, stimulating adventure games 
or word processing. 



_ J using 

And forjr these you need peripherals, A 



Like a Commodore disk drive, a really fast 
storage and retrieval system with a vast memory 

Or a Commodore cassette unit, the 
inexpensive way of loading and storing programs. 

For those who like the idea of text and graphics 
being more alive and having greater clarity than 
on a TV, there's the Commodore colour monitor 






Dot mai™ printer £230.00 
V Tractor feed. Pnnt speed : 



characters per second. 



COMMODORE MPSBQ2__JJ 
Dot matrix printer £345.00. 
Friction feed for standard 
paper. Pnnt speed: 
60 characters per second. 



COMMODORE DPS1101 □ 
Daisy wheel printer £399.9a 
Letter quality pnnt an 
all tvpes of paper Pnnt speed: 
18 characters per second 



COMMODORE 1520 



□ 



Printer plotter. £169.99. For 
charts and graphs. Pnnt speed" 
14 characters p Gr second 



lOMMOOORE 1541 



□ 



Disk drive £229 00 

170K memorv 5'/4 w diskette. 



COMMODORE 1531 



r: 



Cassette unit £44.95. 
For Commodore 16 and 
Commodore plus/4. 

COMM ODORE 1530 □ 
£44 95 For Commodore 64. 



□ 



COMMMDOHE 1/01 
Colour monitor £23000 

JOYSTICKS □ 

I prices from £7.50) 

PADDIES [£1 3.50). □ 

nRtaJs •jarriicL at Lnic tfl <pfq U> press 



10th of your brain? 

And for hard copy there are our three W for further information, tick one idr morej of the boxes above ano 



copy, 

printers and a printer plotter. These will preserve 
on paper- in colour, black and white, chart form, 
graphs or text, the iruits of all your labour. 

'Finally, to make games playing more 
exciting, there are joysticks and paddles. 

So use your brain. And make sure you use 
all of your computer's brain. 



SEND TO THE COMMODORE INFORMATION CENTRF 1 HUNTERS ROAO. WEL00N. CORBY, 
NORTHAMPTON NN17 1QX. TEL: CORBY (05361 205252. 

NAME 

ADDRESS . 
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A.P. and D,J. 

Stephenson continue 
their layman's guide 
to machine code in 
part 2 of this series. 



TO WRITE MACHINE 
code programs, it is 
important to know the 
space in memory which is 
free from the clutches of the 
operating system, the BASIC 
interpreter and the 
peripheral control area. This 
tree space varies in different 
models. In the CBM 64, 
there is, fortunately, a 
healthy 4K of memory 
which is reserved for your 
own machine code pro- 
grams. Machine code pro- 
grams can be safely 
loaded into the 4K memory 
block starting from $C000 
onwards. The character 
will be used from now on to 
indicate where the number 
is in hex rather than 
d ed mal), 

fn addition to the space 
required to house the 
program, a need will arise 
for a few special memory 
locations in 'page zero' 
which is at the bottom of 
memory and extends from 
address $0000 to tOOFF. In 
Part 1 of this series, we 
Jearned that the micro- 
processor communicates 
with the memory chips via a 
set of 16 wires called the 
address bus and a set of 
eight wires called the data 
bus. The memory may be 
considered as a huge block 
of separately addressable 
location*. Each location can 
hold eight bits and each 
location has a unique 
'address' for identity 
purposes. 

The binary pattern, 
which the microprocessor 
sends out on the address 
bus at any one time, 
energises one particular 
memory location. This 
pattern is the address. 
However, it is easier to think 
of the address in terms of 
hex rather than binary. 
Furthermore, it is convent- 
ional to consider the pattern 
on the 16-bit address bus in 
two halves. The eight most 
significant bits (AB to A15) 
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0 0 0 0 0 0 



A7 
AO 
AB 
A15 



PAGE 



1 1 1 1 0 1 0 c 

V, . J 



ADDRESS 
ON PAGE 



Figure 2 F 1 H«w the address bus 
should be visualised. 



are known as the page and 
the eight least significant 
bits (AO to A7) as the address 
on the page. It is also 
conventional to refer to the 
most significant half of the 
address bus as the Kigh byte 
address and the- least 
significant half as the low 
byte address. Refer to figure 
2.1 which illustrates the 
concept of a page and an 
address on that page. 

The example shows a 
sample binary pattern, 0000 
0011 1111 0100 which, when 
translated into hex, 
becomes $03F4 (if you still 
cling on to decimal, this is 
1012). Note that only four 
hex digits are required to 
express any of the 64K 
possible address combina- 
tions. Returning to the 
subject of pages and Figure 
2.1, instead of saying fhfi 
absolute address is $03 F4, 
■ we could say the address is 
l$F4 on page $03. We could 



drop the leading zero and 
simply say page 3. Before 
leaving the subject of pages, 
it is worth studying some of 
the figures involved in 
address work. 

One page contains 256 
addresses. In hex, the range 
extends from $00 to $FF. 
There are 256 pages in the 
complete memory map, so 
again, the hex range is from 
S00 to $FF. Check: 256 x 256 
= 65,536 = 64K 

If we have to write 
machine code without the 
aid of an assembler, we are 
forced to use decimal 
addresses because the CBM 
64 does not cater for hex. 
Although brute force 
conversion from hex to 
decimal is quite in order, 
you are strongly recom- 
mended to keep in mind the 
division of the address bus 
into two sections. We 
should remember that a 
complete memory address 



occupies two bytes, the hig h 
byte for page and the low 
byte for address on the 
page. The high byte is worth 
256 times as much as the 
equivalent low byte. 

To choose a simple 
example, if the address is 
$0305 (address 5 on page 3), 
the dec imal equivalent is 5 + 
(256x3) = 773. 

Let's try the more 
difficult address, $250F, in 
order to practise some hex 
to decimal conversion. The 
low byte is $0F which in 
decimal is 15 and the high 
byte is $25 which is 37 
decimal. So the complete 
address in decimal is 15 + 
(256 x 37) = 94B7. If you 
intend to follow this series 
without obtaining an 
assembler, it will bring 
dividends if you spend a 
little time practising these 
methods or converting hex 
addresses to decimal. 

The 6510 micro- 
processor 

When you program in 
BASIC, trie microprocessor, 
the workhorse of the 
computer, remains unseen 
in the background. There is 
no need to k now what type 
ft is, bow many bits ft can 
handle at once, how many 
registers there are inside it 
or what is the repertoire of 
instruct tons. The situation 
is drfferent for the machine 
code programmer. The 
peculiarities of the resident 
microprocessor are all 
Important. 

The microprocessor 
used in the Commodore 64 
is a 6510A. Readers who 
have been used to the well 
known 6502 microprocessor 
will be relieved to know that 
the two are software 
compatible. The only 
difference is that the 651 OA 
has a few special output pins 
which the machine uses to 
control the cassette 
interface, ft is possible to 



rogramming 



plunge straight into 
machine code program- 
mine without troubling too 
much about the technical 
details of the 6510A. 
However, it pays dividends 
in the long run if some of 
the internal behaviour is 
understood and it can also 
be interesting for its own 
sake. 

Programs written in 
machine code for any given 
microprocessor should, 
subject to minor variations, 
still run on any make of 
computer employing the 
same microprocessor. That 
is to say, machine code 
programs are micropro- 
cessor (rather than 
machine} specific. The 
'minor variations' mentio- 
ned above include such 
things as differences in the 
way memory is allocated 
and the amount and 
location of free space. 
Machine code programs are 
usually written with the aid 
of an assembler and some 
variation in syntax can be 
expected between different 
commercial versions. 

It is better to begin by 
reviewing the micro- 
processor in relation to 
other main components of 
the system. The micro- 
processor communicates 
wcth the rest of the 
computer via three bundles 
of wires known as 'buses'. 
As we have seen, the 
address bus is responsible 
for picking out the 
particular memory location 
required by the program- 
mer. The data bus is 
responsible for sending or 
receiving data to and from 
the chosen location. The 
control bus is a hotch potch 
of wires, necessary for the 
overall discipline of the 
system. 

The ROM chips 

These co nta i n fixed 
information and can not be 
subsequently altered by the 
computer. The information 
stored includes the 8K 
operating system of the 
computer (Commodore call 
this the 'kernar ROM). The 
BASIC language interpreter 
is also an 8K ROM. The most 
important characteristic of 
ROMS is the permanence 
of the stored information 



which is retained after 
power is disconnected. 

The RAM chips (Ran- 
dom Access Memory) 

The title is misleading 
because the essential 
Quality of RAMs, which 
distinguish them from 
ROMs, is the ability to 
change the stored inform- 
ation under program 
control. The mere fact that 
they are 'random' access is 
incidental because so also 
are ROMs. In other words, 
RAMS are really read/ write 
memories. Depending on 



MOS transistors* The stored 
information, however, is a 
transient affair because it is 
only a minute electrostatic 
charge which leaks away in a 
few milliseconds. Consequ- 
ently, each stored bit must 
be periodically re-charged 
in order to compensate for 
the leakage. This process, 
called 'refreshing', is inher- 
ent in the hardware design 
and is not the responsibility 
of the programmer. How- 
ever, the refresh-cycle 
does take up extra time. 
Dynamic RAMs are there- 
fore a compromise in 
which access time is 



From now, the term RAM 
will be taken to mean the 
dynamic type. 

651 OA systems are 
memory mapped, a term 
used to denote that 
peripherals are add ressed as 
if they were ordinary 
memory locations. 

Inside the 651 OA 

From the viewpoint of the 

Erogrammer, the 6510A can 
e considered as a 
collection of registers. Each 
register can be considered 
as a separate memory 
location within the 
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Fig. 2.2. The programmable registers and disposition of various bits 



the internal structure, 
RAMS may be further 
classified into 'static' or 
'dynamic'. Some writers 
refer to dynamic RAMS as 
DRAMs, the 'D' prefix 
standing for dvnamic. Due 
to the need tor reducing 
current consumption and 
maximising packing density, 
each bit is stored within the 
inter-electrode capacity of 



sacrificed in order to 
Increase packing density 
and reduce cost. 

The CBM, and indeed 
nearly all other makes of 
microcomputers, will use 
dynamic RAMS. The 
alternative would be to use 
static RAMs but the cost 
would be prohibitive and 
they would occupy a greater 
s p a ce on ci rcuit boa rd s. 



microprocessor. With one 
or two exceptions, aJI data 
must be fetched from 
memory via the data bus 
and routed to one or othe 
of the registers before 
carrying out any operation.' 
A machine code program 
will consist of a series of 
instructions which inform 
the microprocessor which 
registers are to be used to 



J— 



Some commonly used 
abbreviations 

Before we even attempt to 
slwrite machine code 



carry out the current task 

Registers do not have 
addresses, at least not in the 
same way as described 
above. If an assembler 

used, they are called up by programs or before even we 



special code letters, such as 
A or X or Y etc which form 
part of each instruction. 
Paths, within the micro- 
processor, connecting the 
various registers together or 
to the external buses are 
sometimes called 'high- 
ways' because they ramify 
over the chip area like main 
trunk roads. 



The registers 



h 



can attempt the precise 
definition of a machine 
code instruction, we must 
u nderstand the operation of 
the microprocessor reg- 
isters. Certain bits in these 
registers have special 
significance according to 
the position they occupy. 
The following abbreviations 
and conventions are, more 
or less, standardised and will 
be used from now on: 



With one exception, all the 
registers in the 6510A are 
eight bits wide, the same as 
the data bus. The only 
exception being the 
Program Counter wnich is 
16 bits wide. Control lines 
operate the input and 
output gates of eac 
separate register, ensurin 
that only one pair is a Howe 
access to the highway at any 
one time. For example, 
during the machine code 
instruction TAX (which, as 
we shall see later, means 
Transfer Accumulator to X 
register) only register A 
output gate and register X 
input gate are open to the 
data highway. This makes 
the highway free to pass the 
contents o( A to X without 
being jammed by data 
resting in any of the other 
registers. 

The majority of instruct- 
ions we give to microproc- 
essors are in the nature of 
data transfers, either 
between internal registers 
or between registers and 
external RAM, ROM or 
peripherals. Some Instruc- 
tions, such as ADC (ADd 
with Carry), perform 
arithmetical operations on 
the data but this may still 
have to be fetched from 
memory. Even a simple 
instruction like INX 
(INcrement contents of X) 
involves a transfer because 
the X register is not 
equipped for altering itself. 

Instead, the contents of X 
must be transferred along 
the highway to the 
arithmetic section before 
the 1 can be added. 



El 



1sb=least significant bit. 
msb=most significant bit. 
Bit positions within a byte 
are numbered 76543210. 
Bit 0 is the Isb. 
Bit 7 is the msb. 
A=the accumulator. 
X=register X. 
Y=register Y. 
P=process status register. 
PC=prograrn counter. 
PCL=low byte of PC. 
PCH=high byte of PC. 
5P=stack pointer, 
ALU^arithmetic and logic 
unit, 

AR=address register. 
ARL=low byte of AR. 
ARH=high byte of AR. 
Process status flags: 
N=negative (bit 7). 
V=overflo"w [bit 6), 
B=break (bit 4). 
D=BCD (bit 3}. 
^interrupt (bit 2) 
Z=zero (bit 1). 
C=carry (bit Q). 
Figure 2.2 shows the 
programmable registersand 
the disposition of the 
various bits. 

A distinction is made 
between directly program- 
mable and certain other 
registers which, although 
playing a vital role, remain 
in the background, unseen 
by the programmer. 
Instructions exist which 
allow the programmer to 
transfer date between 
memory and registers. 

Accumulator (A) 

this register has a supreme 
role. It is the only one 
capable of performing 
arithmetic processing. It is 
involved in transfers to and 
from memory and acts as 
interim data storage during 



arithmetic and logic 
operations. For example, 
during a simple addition of 
two numbers using the 
instruction ADC (ADd with 
Carry), the first number 
must pass to the accumu- 
lator and is then transferred 
to a temporary holding 
register within the ALU. The 
second number then enters 
A, the addition is carried out 
and the result sent back to 
A. The ALU in the 651 OA, in 
common with nearly all 
other microprocessors, 
requires the two variables 
first, the add operator is 
then activated and the result 
passed to the accumulator, 
replacing the previous 
contents* 

The dominance of the 
accumulator over other 
registers wilt be evident 
when we later study the 
complete instruction set of 
the 6510A, However, the 
fact that only one accumu- 
lator is present gives 
ammunition for the 
protagonists of the rival Z 80 
microprocessor which 
boasts eight accumulator 
type registers. A single 
accumulator does tend to 
be restrictive in organising 
efficient machine code. 



The X and Y registers 

Like the accumulator, the X 
register and the Y register 
(subsequently referred to as I 
X and Y) are both eight bits 
wide. They have three 
primary uses in program- 
ming: 

•They make up for the 
inconvenience of the 
solitary accumulator. 
Important data residing in A 
can be transferred tempor- 
arily by the use of TAX or 
TAY and later when A is 
free, transferred back using 
TXA or TYA. 

•They can serve as up- 
counters or down -counters 
for setting up machine code 
loops. This is due to the ease 
by which they can be 
incremented or decrement- 
ed by the instructions INX, 
DEX, I NY or DEY, It is 
curious that the designers 
failed to provide an 
equivalent instruction for 
incrementing or decrem- 
enting A, The only way is by 
the relatively inefficient 
method of adding or 



subtracting 1, using ADC or 
SBC. 

•They are fundamental to 
the technique known as 
address modification by 
indexing. When using an 
indexed addressing mode 
(denoted in assembly form 
by a comma followed by X 
or V), the data in the X or Y 
register is automatically 
added to the given address. 
The resultant is interpreted 
as the final address of the 
required data. 

This idea was pioneered 
by a team at Manchester 
University and, at the time, 
represented a step forward 
in computer science. They 
called the index register, the 
'B box', presumably to 
differentiate it from the 
accumulator A. Prior to this, 
altering the address in loops 
was cumbersome. It 
involved loading the 
address part of an 
instruction from inside the 
program, incrementing it 
and then storing it back in 
the original position. In 
other words, it was 
necessary to alter the 
program in order to modify 
the address. Indexed 
addressing is so much 
cleaner to work with and 
certainly less error prone. 
Most of the indexable 
instructions in the 6510A 
allow a choice of using 
either X or Y indexing. 
Although indexed addres- 
sing is dealt with in some 
detail later, anticipation will 
do no harm, so study the 
fol bwing example; 



Assume X contains 30 and 
we write LDA 100,X 

The simple instruction S-DA 
130 would have the 
equivalent effect. They 
would both Joad the 
contents of address 130 into 
A, The advantage of the 
indexed over the simpler 
form will be apparent when 
organising loops involving 
action on consecutive 
addresses. 

This should help to 
explain why the address 
bus, as well as the data bus, 
has access to the ALU, It 
should be understandable, 
if we realise that the index 
register contents have to be 
added to the operand. After 
all, the address modification 
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by indexing produces a 
computed address and only 
the ALU can truly compute. 

The process status 
register (P) 

If we define a register as an 
interna! memory location 
for holding or processing 
data, then the Process Status 
register (P) is not a register at 
all It is in fact a collection of 
isolated single-bit storage 
cells {flip-flops). Each bit is 
called a 'flag' because it 
conveys certain information 
in yes/no form either for the 
benefit of the machine or 
the programmer. The flags 
play an important role in the 
branch/if type of instruc- 
tions, the machine code is 
equivalent to the IF/THEN 
statement in BASIC After 
most instructions, the 
relevant flags are updated, 
depending on the result 
they give, It is important for 
the programmer to under- 
stand the exact significance 
of each flag, that is to say, 
under what conditions they 
are set or reset It is also 
important to know which 
are under sole control of the 
microprocessor and which 
are directly programmable. \ 

Tke N Bit 

If this is 1, the last result 
contained a 1 in bit 7 
position. The N bit is often 
misleadingly called the 'sign 
bit' because two's comple- 
ment arithmetic recognises 
bit 7 as the sign rather than 
magnitude. If the number is 
unsigned binary, the N flag 
merely indicates the state of 
bit 7. It is automatically set 
or reset and is not directly 
programmable. 

The V bit 

If this bit is 1, it indicates that 
the last instruction resulted 
in two's complement 
overflow, that is to say, the 
resultant number was too 
large to fit into a single byte. 
The programmer will always 
have the choice of working 
in unsigned binary or in 
two's complement form. If 
unsigned binary is used, the 
status of the V bit has no 
importance. The V bit is also 
used to indicate the status of 




bit 6 of a data byte when 
using a special instruction 
known as the BIT test. It is 
possible to clear the V bit to 
zero by the CLV instruction 
although there is no 
corresponding instruction 
to set it to 1. 

The B bit 

This is set to 1 when a 
BRK (break) instruction is 
encountered. It cannot be 
directly programmed. 



The D bit 

The 6510A normally uses 
straightforward binary 
arithmetic but it is capable 
of perform ing arith metic on 
the assumption that all data 
is to be interpreted as BCD 
(Binary Coded Decimaf). To 
force the use of BCD, the 
programmer must set the D 
bit to ID by the instruction 
sED (SEt Decimal). This state 
remains until the instruction 
CLD (Clear Decimal) is used. 
BCD is not used very often 
so we will leave the details 
until a later part of this 
series. 

The I bit 

This is called the interrupt 
mask or the inhibit enable. 
If this bit is set to 1 by use of 
SEI (SEt Interrupt), all 
interrupt requests are 
refused until it is set to zero 
by CLI (Clear Interrupt). 
However, there is one 
special kind of interrupt 
instruction, NMI (Non 
Maskable Interrupt), which 
cannot be inhibited. The 
subject of interrupt is 
nvolved so it would be out 
of place to deal with at this 
stage. 

The C bit 

This is the Carry bitand is set 
to 1 when a carry out from 
the msb is detectd. Instead 
of the bit being pushed out 
at the far end and lost, it is 
'caught' and placed in the 
bit. At times, the program^ 
mer will consider it as th 
'ninth bit'. It can provide a 
kind of bit-continuity 
between one byte and 
another. This is the essential 
idea behind mutiprecision 
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work where two or more 
bytes are used, connected 
end to end, to hold one 
number. 

The Z bit 

This bit is automatically set 
to 1 if the last instruction 
gave a zero result. It is easy 
to interpret this back to 
front so it is worth 
emphasising. If resulted, Z 
becomes 1. If result is non 
zero, Z becomes 0. It is used 
by the branch instructions 
BNE [Branch if Non Zero) 
and BEQ (Branch if Equal to 
Zero). 

The stack pointer (SP) 

This is an eight-bit register 
dedicated to the automatic 
control of a special area in 
□age one of RAM defined as 
The Stack'. It is difficult to 
describe the action of the 
stack pointer without 
describing the stack so we 
must be content at the 
moment with the following 
brief description: 

(1) The contents of SP is 
interpreted by the micro- 
processor as the address of 
the currently vacant 
location on the stack. 

(2) To ensure that the 
address is always on page 
one, rather than page zero, 
a permanent 1 is hardwired 
at the msb end of SP to act as 
a ninth bit. If for example, SP 
contains 0000 0111, which is 
$ 0 7 r the address Is 
interpreted as 1 0000 0111 
which is $107. That is to say, 
the address is $07 on page 



00FE 
00 FF 
0100 
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0102 
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Figure 2.3 How (he slack operates 



on i\ 

(3) Special instructions exist 
for handling the stack, the 
two main ones being PHA 
(Push Accumulator) and 
PLA (Pull Accumulator), 
PHA will transfer A to the 
next available location on 
the stack and decrements SP 



so that it points to the next 
available location, PLA 
operates in the reverse 
manner. It first increments 
SP so that it points back 
again to the last valid entry 
and then pulls the contents 
of the stack location back to 
A. It may be evident from 



this brief desciption that 
data must be pulled back 
from the stack in inverse 
order. That is to say, the 
stack operates as a Last In 
First Out memory. In fact it 
is known as a LIFO memory 
stack. Figure 23 may help in 
visualising the stack. 





This diagonally 
scrolling maze game 
features superb 3D 
graphics brilliant sound 

effects and requires 1 00% concentration to successfully manoeuvre your 

helicopter through unknown hazards in order to complete Zaga Mission 

and live to play another day — Commodore 64 — £7.95 
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MAIL ORDER 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT CARD SALES HORLEY (02934) 6083 
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STUCK? 

Try a Course prescribed by Dr Watson 




BASIC Courses In 
Space For The 
Commodore 64 & 
VIC 20 

An exciting course for all child- 
ren from 7 to 77. Learn BASIC 
while enjoying this most exciting 
space adventure. Master the 
computer to escape the Alien 
Spaceship. 

It combines a story which is 
compulsive reading for the 
young reader with a carefully 
structured approach to BASIC 
intricately interwoven into the 
text. Also, each BASIC com- 
mand covered is given a sep- 
arate, careful explanation in a 
special 'easy reference' section 
in the second half of the book. 

The tape includes the programs 
on the ship's computer, and 
four computer aided Learning 
(CAL) programs which teach 
the major BASIC commands. 

"h should hold the interest of an 
under- 1 2 very well" 

- Hnmc Cnmpu.lfcng W*irkLy. 




BOOK & TAPE 

£9.95 



Beginner's BASIC 
For The 

Commodore 64 

This project-based course guides 
you step-by-step through BASIC 
developing games and utilities 
using progressively more com- 
plex BASIC commands, All the 
programs developed are pro- 
vided on tape so that you can 
get a taste of them first before 
working along with the detailed 
explanations given in the book. 

Programs include three video 
ball games, a character genera- 
tor utility, a sprite generator 
utility and a 'composatune' 
music utility. You also get 
'Honey.Aidr, a machine-code 
utility that adds 28 commands 
to Commodore 64 BASIC allow- 
ing easier prgramming, sound 
and graphics. 




book & TAPE 

£10.50 



"The Dr Watson series is rapidly 
becoming recognised as quality 
material, " 

.a well thought out tutorial ...If 
this was the total content of the course, 
it mould prove excellent mine. However, 
there is more . . . much more/* 

"... the course consistently en- 
courages you to learn more and more 
by making learning fun." 

"other, ■ , manufacturers have been 
shown how an introductory manual 
should be written." 

- Commndiiri- Computing InlernaltoRnl- 
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HONE V FOLD SOFTWARE LTD 

Bl Standfast House 
Bath Place 
High Street, Bar net 
London ENS 1ED 
Tel: 01-441 4130 
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Beginner' s Assembly 
Language Courses 
For The Commodore 
64, VIC 20 And PET 

These courses introduce the 
real beginner to assembly 
language programming. No 
prior knowledge of assembly 
language is assumed and the 
aim is to ensure that eoety 
reader succeeds. Numerous 
examples illustrate the points 
while exercises along with solu- 
tions test the understanding. 

The tape includes an assembler 
which assembles and disas- 
sembles code anywhere in 
memory. Also on the tape is a 
binary/BCD/hexi decimal CAL 
tutor program which teaches 
about the various mathemati- 
cal notations used in machine 
code programming. 




BOOK & TAPE 

£12.50 

"There may be easier ways of adding 
two and two together . . . But there 
aren't easier ways of learning how your 
computer does ft" 

-PCH 

"No self-respecting VIC 20 owner 
interested in programming should miss 
this instruction set/' 

"The manual would be worth buying 
for the reference section alone." 
"Don't miss it". 

- Which Micro, 

"I have made more progress in a week 
than messing around for a year with 
other books and articles." 

**a really super clear book 

- The VIC 20 North Lw»*M Us*r Group 

" . . this book is worth its weight in 

gold.** 

"If there was ever a good beginners 
guide in this field, then this is it" 



A FREE LIGHTPEN 



Yes a FREE Light Pen! with every GRAPHKIT! 
Graphkit is the ultimate in drawing!, designing! or 
painting! (using the light pen of course, which 
incidentally has a full 3 year warranty!! Graphkit will 
amongst other things allow you to: 

• Draw free handed on the screen anything from a 
Micky Mouse to your latest integrated Circuit! 
With all the fill colour and erase facilities of course! 

• Save/load your latest master piece to /from, the 
disk/tape drive 

• Or directly copy the drawing on the screen to the 
printer' And keep it for ever or send to a friend as a 
post card? 

• Design yc-ur own colourful sprites and characters 

• Play the games in the package! or use the light pen 
in your own games /education /prog ram 5 

GRAPHKIT is available on disk and tape. Tape 
vnrsinn is £1 595 and disk version (recommended! is 

£19.95. 




All you 1 540/1 541 disk users DMON! Is here at last. Dmon is the disk monitor you have been waiting for it will 
allow you to: 

• read/write blocks from/to the disk 

• display and edit blocks on the screen 

• display and send disk messages/commands 

• transfer your programs from tape to disk or disk to disk or even disk to tape! • and more! 
DMON comes on DISK at only £9.95. 



Do you use tapes? Are you sick and tired of waiting 
for your programs to be Loaded/Saved from/on the 
tape? Then you need a TORNADO!! Tornado allows 
you to Save/Load/Verify your Basic/machine code 
programs faster than a CBM 1541 jdisk drive does! 
Due to popular demandl Tornado now comes with 
new and more powerful commands plus extra 
instructions to assist you in making fast versions of 
your existing machine code/Basic programs. 
Tornado is available on tape for CBM 64 and SK + 
Vic 20. 

Do your Run/Stop and Restore keys often fail? Do 
you want to come out of those crashes?! Or get into 
those unbreakable programs?! Then what are you 
waiting for, get yourseff a BREAKER!! Reset switch 
and let your computer know who is the boss!! 
Breaker can be connected to your machine in 
seconds, no soldering, included with the Breaker is a 
copy of basic recovery software on tape. Now 
available for any CBM 64 or Vic 20. 




BSF CSL, 82 FURNACE DRIVE, CRAWLEY, W SUSSEX 



RH10 6JE. 



Please send me Tornado at E9.95 +■ my 

free! Breaker 

Please send me . ....Breaker at £7.95 

Please send me . ..flom-File at £7.95 

Please send me Graphkit at £15.95 (tape} 

Please send me .Graphkit at £19,95 Idiskl 

Please send me DMON at £9.95 



I enclose ehe-que/PO/cash to the sum of £,,.. 

Name.-.-.--- ..Computer.,. 

Address , ■ 



Please use this form ar>d block letters only. All prices 
are inclusive of p&p (mail order only, add £2 if outside 
UK), Please post to: 

BSF CSL, 82 FURNACE DRIVE, CRAWLEY, WEST 
SUSSEX RHIO 6JE. 





Starring The Overlords 
of the Universe 
The candidate (youj 
have to get to the 
Chamber of Creation 
It's a laugh a minute, 
since it's 2,000 light- 
years away on the most 
horrible pianet in the 
Universe ... and your 
starship doesn't work 
either! 




A full feature adventure 
starring wet? known 
nasty aliens the Za rps. 
Can you pfay the hero 
and stop their plans to 
blow up the earth, 




Aryusl'n-ss 




Starring The Zurgs 
After a desperate space 
battle only one fleet of 
heroes remain to 
prevent the invasion of 
earth. The future of 
humanity lies with you! 



For mail order; write with cheque/PO /card No. to: 
Mmd Games. Argus Press Software Croup, No I GoJcft 




series on BASIC games 
[ramming for VIC 




gets things under 
control with PEEKs, 
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VIC GAMES 
PROGRAMMING 





THIS IS THE SECOND OF A 
five part series of BASIC 
games programming for the 
VJC 20, The series is primar- 
ily intended for newcomers 
to games programming, but 
there might well be a tew 
useful tips for seasoned pro- 
grammers. 

As you will have 
discovered last month there 
can be a lot of satisfaction in 
creating a unique screen 
design, but it's static, non- 
interactive, and you could 
have used paper and pen to 
achieve the same result! 
What you are really doing 
when you design a screen 
display is to create an arena, 
whether it's for a space 
battle, gun fight scenario, or 
mowing a lawn. Let's have a 
look at getting it all moving. 

If you enter Listing 1 and 
ru n it you wi LI have a screen, 



listing 1: 

1 REN rHITIRL BJSFLBV 

10 CH=42:CL=2 

20 Pi=ei64iF2=38S84 

160 PRINT " 3" 

lie F0RV»eT022SrEPI2 

120 FQRK-0TO21 

1 3& POKEF 1 , 1 60 

14B FOKEP2-tk-22*V,0 

150 MEXTK,V 

i€S F0RV-1T021 

170 F0P'<=0TO21'3TEP21 

|Q8 PC H E P 1 + : ■: - 22 *'M 6 e 

i 90 P0KEP2 •* *V , 6 

NEXTX., V 
300 K"iO|V»ll 
310 FOKEFi+X-22*Y.XH 
3 2 0 P0 KEP2 + V. -22 * V ... I L 



surrounded by a boundary, 
containing a star in the 
middle. There are two ways 
of making the star move. 
Either interactively or 
under program control. 
Most games programs 
contain both elements. 
Firstly we'll consider 
moving the star inter- 
actively, in other words 



press the keys or move the 
joystick and the star moves. 

The screen can be 
regarded as a 22 x 23 matrix 
with the bottom left hand 
corner being designated 
0,0. Characters (CH} and 
colours (CL) can be POKEd 
onto the screen using: 

POKE P1+X-22*Y,CH 
POKE P2+X-22*Y,CL 

where PI =81 64 

P2=38884 

and all you have to do to put 
the character anywhere on 
the screen is to specify X and 
Y. You also have to rub out 
it's previous location, which 
you do simply by POKEing a 
space. 

So far so good. All that 
remairrs is to get the 
information from you into 
the computer. There are lots 
of ways of doing this — from 
the keyboard, paddles, 
joystick, lightpen, micro- 
phone (if you have the 
appropriate add-on) etc. 
The most widely used 
methods are the KEYS and 
JOYSTICK, and 111 start off 
by describing the two most 
common methods of Key 
Input. 

The first means of input 
is GET AS, You can see how 
this works if you add lines 
330-500 (Listing 2) to the fi rst 
program. The sequence of 
events is quite straight- 
forward/ but there's a 
problem. When you press 
"I the star moves up the 
screen, OK that's what we 
want. Carry on pressing it. 
Lost it! Where's it gone? 
Now you're in dangerous 
waters. Your POKEing 
around in memory loca- 
tions is best left alone. 
STOP!!! You'll crash the 



1 FE 


M 1 EV INPUT Latins 2: 


2 ; 

330 


Kl-XrVl*V 


34^ 


P0KES56..12G 


3-37" 

"398 


i 

REM PROGRAM LOOP 


333 




400 


G.ETFI* 


410 


IFfi*=" 11 T HENS 0@ 


4_u 


[FA***] "THEUV*Y+1 


430 


I FA** "« W THENV»V-J 


440 


I Fflf-- 11 J" THEN X*K- 1 


450 


lFfi*= ■L , »THENJ4»X+1 


460 


FOKEPH XI -22* VI , £12 


-i m 


POKEF 1 +K- £2* V , CH 


4S0 


F'CiKEP2+:*:-22*Y X L 


490 


xt-x«vi-v 


500 


GOTG400 



computer! That was an 
example of bad pro- 
gramming. For it to work it 
relied on you stopping at 
the screen boundary. One 
of the first rules in Games 
programming is not to rely 
on the player — they always 
let you down. Instead, you 
make it fool proof. 

There are two easy ways 
of doing this. The first is to 
look at the value of X and Y 
and if they are outside of 
your required range, either 
define the offending co- 
ordinate to the other end of 
the screen {wrap around) 

i.e. 10 IF X > 21 THEN X=0 
20 IF X < 0 THEN X=21 

or stop it moving 

i.e. 10 IF X< 0 OR IF 
X > 21 THEN X=X1 

If you modify lines 420-450 
as shown in Listing 3, the star 
will stay on the screen. You 
are now in control of the 
action. Why not have a go at 



modifying it to give the 
wrap around affect. 

Thn other way round the 
problem is to get the star to 
look" where it's going, by 
PEEKing the location before 
moving, and if it's OK carrv 
on, and if not stop deao. 
This technique is shown by 
adding lines 400-520 (listing 
4) to the first program which 
will prevent the star moving 
unless there's a blank space 
available. This is the better 
method in general, as it is 
more flexible, and that PEEK 
can do far more than keep it 



Listing 4: 

1 REM PEEK SCREEN CONTROL 
400 GETfl* 

410 rFFH - " " T HEN520 
420 IFR*="I"THENY=Y+1 
4 J0 I Fft*= " M " J\ I a <y = v- 1 
44(j IF Ft* •=" J"THEHK-X-1 
450 I F At = " L " THENM -X* 1 
468 PK«^E€K<R1+X-22HHV> 
470 IFPK-16eTHENX*Xt iV-Vl 
4S0 P0KER1+Xi-22*V1,32 
490 POKER 1 +X-£2*Y , CH 
5@0 F0KEP2+X-22*Y,CL 
51© Xi-XiVl*=Y 
520 G0T04QG 



on the screen. You could 
use it to initiate an 
explosion, eat a monster, or 
squash a frog, PEEKs are 
pretty useful. 

You might have noticed 
in running these programs 
that a subtle change has 
come over the keyboard. All 
the keys now auto-repeat. 
This was achieved by 
POKE650,126 (line 340). If 
you want to turn this off 
POKE650A 

Another method of 
getting input from the 



Lifting 3t i REM NUMERICAL SCREEN CONTROL 
2 : 

420 tFI**»"I"THENY«V« 1 j IFV>£1THEHV=21 
43© IFA*^"ri M THENV=V- 1 iXFV<iTHENV«i 
440 IFR*=" J"THEHX=X-1 : 1FX< 1 TNEMX*1 
438 IFB*'"L"THEHX=X-t-l : J FX>20 THE H'-v •- 2.0 
PERCY- 
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keyboard is to PEEK (197). 
This has the same effect in 
practice as the GETA$ 
statement, but the VIC 
handles it in a different way 
and it's faster If you want to 
try this method out, you'll 
need to know the value of 
PEEK(197) for the relevant 
keys. You can do this by 
running the short program 
given in listing 5. For now 
though, we'll stick to 
GETAl 



Listing S: 

1 REN FIND PEEK*; 197!) 

2 : 

10 PR I NT" 2" 

20 OETR* : IFR*«" "THEN23 

39 PRIM"m*,FEEKCl97> 

40 GOT 020 



Getting to grips 
with the joystick 

Now you know how to get 
input from the keys, the 
joystick will present no 
problem. The joystick 
contains 5 switches, four for 
movement and one for ft re. 
All you have to do is fi nd out 
which one is closed, and 
then continue as for the 



keys. There are a number of 
ways of doing this and one 
of the easiest is that 
described in the "Pro- 
grammer's Reference 
Guide". I've adapted this for 
use in our program below 
(Listing 6. Lines 30-50 
initialise the joystick, and 
the subroutine (lines 1000- 
1020) reads the values, and 
updates X and Y accor- 
dingly). 

It's easy to get charac- 
ters moving around the 
screen under program 
control. Again you use the 
X,Y coordinate idea and 
update X and Y each time 
you go round the program 
loop, A good way of doing 
this is to use: 

X=X+DX 

Y=Y+DY 
The type of movement vou 
get depends on the values 
of DX and DY, These can be 
continuously re- calculated 
as the program progresses 
to give, for example, a 
projectile (Newton's Laws of 
Motion) j or made to change 
if the object hits something. 
This is demonstrated in 



Listing 6: 



1 REM JOYSTICK' CONTROL 

2 t 

10 CH=42:CL=2 

20 F 1=3164 I F2- 38384 

30 DIttJS<2,£;> IP0KE37 139^0 :OD=<37154 s PR" 37 1 3-7 2 PB" 37152 

40 FORI=0TO2 :FOfcJ=0TG2 lREftD.TS< J, I > sNEXTJ., I 

50 DFlTFl-23,-22r-21 ,-1 .22,23 

100 PRINT'S" 

1 Iti FORV=0TO22STEF22 

120 FORK «=0T 021 

ISO PGKEF1+X-22#V, 160 

140 P0KEP24-- j.. + V,0 

150 ne>:tx,v 

160 F0RV^1T021 

17© FORX>=OT0£iSTEP21 

1 5:0 FOFEP 1 + > :-22*V , 1 fad 

130 FDKEP2+X-22#V J >© 

2O0 NEXTXyV 

300 »10tV-il 

510 PGKEPl+tt-22*Y,CH 

320 POKEP2+X-22»V,CL 

33G X1=H:V1=V 

340 P0K.ES5D r 12S 

?'?7 : 

39S REM RR0GRRM LOOP 

339 : 

400 GQSUB1B8B 

4 lG 1 FL T •OKMnPT=0flHDUP=0RHGLiM=0RNDFR-eTHiN5ae 
420 IFRTO0THEHX=K+1 
430 IFLTO0TNEHX=X-I 

449 I FUFO0THENV»V+ 1 

450 IFDHO0THENV=V-i 

460 Ph::=PEEKCPl+X-22*V> t 

470 IFFK=160THENH«K1 :V=V1 

4S0 P0KEP1+X1-22*V1 ^32 

490 P0KEP1+W-22*V,CH 

500 P0KEP2+X-22*V,CL 

51Gi K1=X:V1=Y 

520 GOTO400 

397 : 

99S REM JOYSTICK SUBROUTINE 
Cd-zi a 

1000 P0KEDD, 127:RT=-. <PEEK<PB>FiMG12S> = 0> sPGKEDD.,255 
10JO P-PEEK <Fh :DH=-< <PAND©>» 0> sl_T=t<PflNDi€)-e> iUP« 
1 02O FR=— < C PRMG32 > =& > : RETURN < CPBND4 



BOUNCE (Listing?) where a 
ball bounces around the 
screen, OX — boring stuff, 
but it's the basis of Break 
Out or Video Tennis, and 
maybe you could do 
something with it. 





Lisling 7: 


1 REM BOUNCE 


10 P1=-S164:F2 


-33G34 


20 CH-81 sCL«2 




• ; • : L0 : 1 0 :'. 




40 DX«1 lDV-1 




50 PRINT"3" 




I0G X~K+0XiY*» 


v+ov 


110 IFX<10RX> 


20fHENDK*<DK*J 


120 ifv-cigry:> 


21THEHDV=DV*I 


150 F0KEF1+X1 


-22*Yi ,32 


140 POKEP1+X- 


22*Y rCt-i 


150 POKEP 2 +•:-■"- 


22* V ,Ct 


t€8 Xl*XsVl -V 




170 GOTO 100 





Before we get on with 
the Game — yes there's a 
game in here somewhere — 
it's worth thinking about 
using the PRINT statement 
to move things about, It's a 
shame that the VIC hasn't 
got a PRINT AT command, it 
would make life easier. 
However, you can use 
PRINT to move things. 
Type in and RUN listing 
8. A rocket descends. Now, 
that rocket is made up 
of 16 characters. Have 
a go at writing a pro- 
gram which POKfs those 
characters on and off 
the screen. It won't be as 
good — there are too many 
characters. You could use 
this idea for the final stages 
of a Lunar Lander program. 
Start off with the rocket 
descending as a single 
character, and when it gets 
near to t he ground switch to 
a magnified version of the 
rocket controlling the 
display with PRINT. 



The program in Listing 9 is 
an example. You move a 
snake around a random, 
shifting maze, eating hearts. 
One point per heart, and if 5 
hearts are on the screen at 
any one time the game 
ends* I've written the game 
for key (l,J,K, and L) input, 
but if you don't like these 
kevs change them. Better 
still, if youA^e got a joystick, 
incorporate that in the 
program. 

Up to now we've moved 
a single character around 
the screen, but here we're 
movi ng six. Actually we onlv 
appear to be moving six. All 
you have to do to move a 
snake is to move the head 
(HD), fill in the space left 
with a body section (BD), 
and btank out the tail This 
will give you smooth 
movement., and works well 
even with quite long snakes. 
You have to re-define the 
position of each body 
section each time you go 
round the loop, and this is 
done in lines 530-560. The 
snake "looks" where it is 
going, and if it meets itself, 
the maze, or the boundary, 
it stops (line 470), and if it 
meets a heart it eats it and 
the score (SQ goes up by 1 
The number of hearts 
generated is totalled (TL), 
and the number of heartson 
the screen at any time is 
given by TL-SC (line 810). 

As it stands the game is 
playable, but in need of 
improvement. Presentation 
is important, and it is untidy, 
There should be some 
instructions, a replay 
facility, a high score record, 
and a much neater screen 



1 REM PRINT MOVE 

190 14* = " SrUMWl Ulf £111 
110 B* = - Ulitftl 



120 
130 
1 4n 

150 



ut'-'inxm' 

PRINT"3" 
FORI «1 TGI 4 
PPINTTflB<e>M*j 

160 PF:IHTTRE<8>U* 
170 FOR J- 1 T056e J NEXT J 
180 FfiIHTTRB<8>B* 
190 PR INTTTRBX 8 > U* 
200 NEXT I 
218 PFIHTTHB<e>W* 
220 OOTO220 



Listing 8; 

aiiini aiiim 

siviiiii 'ilium 



Eat your heart out 

Now for the game* In the 
last article I suggested that 
you could use a random 
maze as the basis of a game. 



display particularly regard- 
ing the scoring. But then it's 
not finished — have a go 
and see what you can do 
with it. While you're at it 
think about the memory 



Programming 



used. This little program 
takes up 1200+ bytes. It you 
can cut this down you'll get 
an improvement in speed, 
and nave more memory 



over for the frills. You can 
easily get it down to less 
than IK by missing out 
REMS, using multiple 
statement lines, subrou- 



If you 

bytes 



tines, DEP F IS A \ etc. 
can get below 900 
you re doing well. 

By now you should have 
come up with a reasonable 



game. The only problem is 
that it's all a bit quiet — 
where's the sound? I'lf go 
into that in the next article. 



1 REM SHAKE MR2E 

2 i 

10 £0»42 tHD-90 a C 1 = 2 : C2-6 
20 P i -=Sl 64 iP2- 38864 
100 PRINT 

FORV-8T022STEP22 
F0PX=©T©2 i 
P0KEP1+X-22*V, ISO 
PGKEP2-i-x-22*Y,0 
NEXTX,V 
F0ftV*iT021 
FQR>;*©TG21STEF21 
P0KEP1+X-22+V, 160 
F0KEP2+X-22*V r 0 
MEXTK , V 

x*ie : v= i i ix t i >«x»v<i ) 



1 1© 
12G 
138 
J 

J 

168 
170 
130 
19© 

200 
Vim 

307 
30:": 
309 
316 
320 
327 

329 
330 
340 

350 

360 
3?© 
33B 
397 
396 
399 
488 
410 
■Oj 
430 
440 
450 



REM POKE HERO 

P0K£Pl+X-22*V,H0 
P0K EP2+ K -22* V , C 1 

REM POKE BODV 

F0RI=1T05 

P 0KE P14>< K~l 5 ~22#V , BD 
P0KEP2+<:<-i:>-22*v ,ci 
mi+n-x-i iV<;i + i>=y 

NEXT I 

POKE6SO, 126 
I 

REM PROGRAM LOOP' 
&ETH* 

IFA*«=" "THEH570 
IFfl#="T"THENV-V+l 
IFR*="M "THENY-V-1 
IFR*=" J"THENX=X-1 
IFR* = "L"THENX«"X+1 



460 
465 
47© 
477 
475: 
47? 
4SO 
■1?0 

510 
527 

see 

529 
530 
540 
550 
560 
567 
56© 
569 
57© 

5 GO 
5W 
600 
6 1 0 
620 

6 36 
k40 
697 
69G 
699 
Tmm 

7 in 
797 
79 S 
799 

3G0 

310 

82© 



Listing 9: 



PK-PEEKXP14X-2WAO 
IFPK=B3THENGOSUE:700 : OOTO480 
IFPK<>32THENX*X< 1 :> iV*V< 1 > :GOTO4O0 
i 

REM HOVE SNAKE 
i 

PGKEP1 +X-22*Y>HD 
POKEP2+X-22*V^Cl 
POKEPl+X< 1 >-22*V< 1 ) .BD 
POKEP 1 +X < «> - 22* V (6>,32 
I 

REM RE-DEFIHE BOOV 

FORJ=6TCi£STEP-l 

X< J?-X< J- 1 > :Y< J>=V<J-1 > 

NEXT J 

x<: i5«x iVk i 

REM RANDOM MAZE 

RX-INTCRND(l>*ie>+2 
RV=INT (RHD<l>*I9>+2 

RN=192 iPL = INT 'JFHDf 1 >*1O0> : IFRL.1 95TNEHRN-S3 

CP=P1+R>:~22*RV 

IFRL ;50THEN63P 

IFPEEK CCR) =32 THEN POKECR , RN sP0«;ECR+P2-Pl , C2 :GOSUESOO :G0TO64O 

I FPEEK >' CR ) = 1 @ 2THEHP0 KE C R . 3 2 

GOTO40© 

REM UFGATE SCORE 
: 

SC-SOl : PR I NT "9" SC 
RETURN 

REM COUNT HEARTS 
: 

1 FP.M=03THENTL=TL+ I 

1 F TL -SO 4 T MEMPR INT " ja(IBl>illiM jfiHE OVER" sEND 
RETURN 
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SO YOU'VE WRITTEN SOME PROGRAMS? I 



ISO WHY HAVEN'T YOU SUBMITTED THEM TO US? I 



Your Commodore is always on the lookout for new 
material for publication and we know that there are 
thousands of intelligent, literate, innovative and 
creative Commodore owners out there, so why don't 
we get together? 

If you have written an exhilirating game or an 
invaluable utility on your Commodore micro, share 
your talents with us and our readers by submitting 
your efforts and the form to the address below. Alt 
articles should be documented and type-written and 
should be accompanied by a printout of the program 
as well as a copy of the program on cassette or disc. All 
material should be original; if ir is not chosen for 
I 



publication, it will be returned to you. 

You may not have written any software yourself, 
but you have very firm opinions about the world of 
Commodore and all tnerr attendant industries 
and products. Then put your opinions on paper and 
post rhem to us, again at the address below — you 
never know, you mighteven get paid for airing your 
views! All submissions should be sent to: 
The Editor 
Your Commodore 

Argus Specialist Publications Limited 
No 1 Golden Square 
London WIR 3AB 
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★ PLEASE COMPLETE IN BLOCK CAPITALS 



Your Name 



Program Name 



Computer/memory size it runs on 



Amount of memory program occupies 



Other computers/memory size which your program 
runs on without conversion or use 



Does your game need or use joysticks? 



Yes 



No 



Have you sent our game to another magazine 



Yes 



No 



Is it original/or a variation on a theme? 



Your Address 



Telephone Number 
Times to contact you 
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the most terrifying film you ever watched. 



Soon you'll be in HI 



SPECTRUM 43K CBM64 





tn pursuit of 
adventure, Pete 

Freebrey encounters 
magic, mystery and 
monsters in the 
second 
series* 



l AST MONTH WE LOOKFD 
briefly at the original 
'adventure' program 
created on mainframe 
computers and how, as 
personal computers impr- 
oved, similar programs 
became available for the 
home computer. One of 
these was Level Nine's 
'Colossal Adventure' which 
is closely linked to its 
original forebear. This is 
quite large enough — or 
snould we say 'colossal' — 
to keep the ardent 
computer adventurer going 
for many days, weeks or 
even months! Although 
adventure games may 
come under many guises, 
the prime area still seems to 
come loosely under the 
banner of 'swords and 
sorcery', a generic title that 
has seen such a boom over 
the last decade in the world 
of the written word — 
principally in their 
paperback versions. This 
type of fantasy adventure, 
although not to everyone's 
taste, is very popular and 
certainly 'looks like 
providing us with plenty of 
varying plots for the 
forseeable future. 

Some people are unable 
to relate to this form of 
'other world': it is just too 
fantastic for them to grasp 
hold of its fundamental 
nature. No matter how well 
the program is written, 
either from the point of 
view of technical program- 
ming or from a literary 
standpoint, the basic 
structure does not turn 
them on. Without a 
wholehearted belief in what 
you are seeing on the 
screen, total involvement 
and, from this, total 
enjoyment cannot be 
achieved. Fortunately, the 
subject matter of adventure 
games is very diverse, 
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ranging from the loosely 
historical, detective stories, 
space/science fiction and 
even popular TV series! Not 
all of these are yet available 
for the Commodore 
computers but, owing to 
Commodore's sale success, 
most should appear in the 
near future. 

Defining an 
'Adventure Came' 

The term 'adventure games' 
covers a multitude of sins. 
The purist would probably 
say tnat they should be a 
cross between a crossword 
puzzle, a treasure hunt and 
a maze, the 'crossword 
puzzle' providing inter- 
Finked clues that enable the 
player both to find the 
treasure and, also, assist in 
mapping the maze. Paper 
ana pencil are necessities to 
the serious games player 



since, in almost every 
adventure game, it is vital to 
be able to find your way 
around without either 
wasting moves (your lamp 
may go out too soon]) or 
being in danger of, for 
example, walking into a trap 
or being transported 
involuntarily to somewhere 
else! Mapping an adventure 
may be done En several 
different ways and in a 
future 'tale' we will look at 
this more closely; but, 
whatever you do, try to 
ensure that you know 
where you are and how to 
get bact to where you were! 

Early days 

A looser interpretation of an 
adventure game is where 
you take on the role of 
adventurer and merely (?) 
have the freedom of choice 
in which way to move and 




subsequently find 'adven- 
ture'! Two early examplesof 
this form would be 'Halls of 
Death' (Supersoft) and 'The 
Valley' (APS) — both of 
which are available for the 
Commodore 64 and the 
latter for the expanded VIC- 
20. In each of these 
programs you move around 
a mappea area shown on 
the screen; asyou move you 
may encounter some form 
of unpleasant monster or an 
artifact that will increase 
your fighting abilities either 
magically or physically. Both 
have excellent real-time 
fighting routines that make 
the palms sweat and the 
heart beat faster. The CBM 
64 version of 'Halls of Death' 
has a graphics represent- 
ation of individual battles 
and 'The Valley' gives you 
the option of choosing one 
of five character types. Both 
require a certain amount of 
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'tactical logic' on the part of 
the player to determine 
when to venture into a more 
difficult level. No puzzles 
are set and there are no 
mazes to solve but, as good 
old 'monster bashing' role 
playing games, they are still 
hard to beat. Both have 
character save facilities so 
your chosen character may 
progress In level and 
expertise over a period of 
weeks/months. Although 
both are now a fittle long in 
the tooth, they are well 
worth having on the shelf 
ready for an adrenalin boost 
when the nights are long 
and you want to vent your 
frustration on some poor 
unsuspecting monster! 

Literary adventure 

As we pointed out in our last 
'tale', the pure text 
adventure offers the most 
scope for you and the 
computer programmer's 
imagination. On screen 
graphics take up quite a bit 
of your computer's valuable 
memory space (unless 
continually accessed from 
disc as will be many 
offerings in the future) and 
the graphics have to be 
good to make up for this 
rim itation . Fortunately, 
every now and then there is 
a program that proves us 
wrong. The first to take up 
this challenge successfully 
was probably 'The Hobbit' 
(Melbourne House), 
originally available for the 
Sinclair Spectrum and 
subsequently converted to 
other machines, one being 
the Commodore 64. The 
Hobbit' broke new ground 
on several counts and must 
rate very highly in any 
adventure stakes'. 'The 
Hobbit J has a scenario based 
upon the classic book of the 
same namebyJ.R.R.Tolkein 
and a copy of the book 
(published by Unwins) 
comes with the computer 
program, Reading the book 
is beneficial, not only to get 
better acquainted with what 
the adventure is all about 
but also because it contains 
many hints on how you may 
play the game. 

Over 50 scenes from 
'The Hobbit' are represent- 
ed graphically, obviously a 
great deal of care has gone 
into their production and 



finding new scenes is in 
itself a pleasure. The 
program has been written 
with the player in mind and 
several points have to be 
commended highly. The 
first concerns the graphics 
themselves: because these 
are on occasion quite 
complex, they may take a 
few seconds to draw. This is 
fine the first time you see 



shown a picture in all its 
glory on your first visit to 
that location, thereafter you 
only get the text description 
unless you specify LOOK. 
Some programs insist on 
performing a long-winded 
picture draw' on every 
entry and this can detract 
from the steady flow of the 
adventure. There are 
several examples of such 




them but could become 
boring and time-consuming 
if they were drawn on every 
entry to a particular scene. 
In f The Hobbit' you will be 



increased playability within 
'The Hobbit , one other 
being the use of ALL or 
EVERYTHING; it is so much 
simpler to type TAKE ALL 




rather than specify a list of 
individual items either as; 
TAKE ROPE (Return), TAKE 
SWORD (Return), TAKE 
FOOD (Return) TAKE KEY 
(Return), etc or even; TAKE 
ROPE AND SWORD AND 
FOOD AND KEYI 

'The Hobbit' also 
provides a framework that is 
in itself interacting with 
your moves and commands. 
You will find Gandalf the 
Wizard and Thorin the 
Dwarf wandering in and out 
of your story appa rantly of 
their own volition. They 
may even take various 
objects either lying around 
or in your (you play Bilbo 
the Hobbit) possession. 
Further interaction even 
allows for you to talk to or 
issue requests (commands) 
to these characters — SAY 
TO THORIN "CARRY ME" 
is a perfectly acceptable and 
actionable command. 

Playing 'The Hobbit' can 
be a fascinating and 
rewarding experience. 
Melbourne House have 
even published a book 
called A Guide to Playing 
the Hobbit' that will help 
the frustrated to complete 
the game (well. . .perhaps!). 
Even with this book at one's 
elbow, the attraction of 
playing is hardly lessened — 
surely this could be sard of a 
few games! 

Whilst on the topic of 
playing guides or hint 
sheets, Level Nine have 
solved this problem in a very 
sensible and clever manner 
Hint sheets may be obtained 
listing large numbers of, for 
example, things' — look up 
the 'things' — you are 
interested in (they are listed 
alphabetically) and you will 
ffnd a number; look up this 
number in the answers and 
you will be given a useful 
clue. The answers are 
'jumbled up J so that, if you 
really only want a clue 
rather than a big 'cheat', it is 
possible not to spoil your 
adventure by knowing too 
much! 'Colossal Adventure' 
for instance has some 320 
'questions' and answers. 



The Legend of Valhalla 

Following the success of 
The HobbitS Legend 
Software produced what 
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has become another classic 
adventure game — 'Val- 
halla'. This was very heavily 
promoted prior to its first 
appearance as a Spectrum 
program and appeared to 
offer an adventure game 
with animated graphics, 
with numerous characters 
who, it was said, could be 
converted to your cause, 
who would overhear your 
conversations and who may 
or may not be taking 
independent action on their 
own or someone else's 
behalf throughout the 
game. Once it became 
available, 'Valhalla' became 
almost an overnight success. 
Time passed and finally 
'Valhalla' has now been 
released for the Cam- 
mododre 64. Valhalla' may 
be viewed in several ways; it 
may be played as a quest, or 
looked on as a J mini-movie' 
with you the player 
interacting as little or as 
much as you like to try and 
influence the outcome of 
the action. As a quest you 
must search for and obtain 
six specified items in a 
specified order, 

'Valhalla' takes about 
eleven minutes to load and, 
for a good part of that time, 
you will have the title page 
to look at: this only snows 
the name of the company 
(Legend) and the game 



(Valhalla) but it's better than 
looking at a blank screen — 
perhaps you should be 
swatting up' on the 
instructions! Having 
loaded, you are given the 
option of loading a 
previously saved' game. 
Once into your adventure, 
you may save the game at 
any point — but you may 
only load in this data after 
the initial program load! So 
to move time back a tittle (to 
just before you lost 
something valuable} will 
take you about 14 minutes, 
Left to its own devices, 
'Valhalla' will have various 
characters — gods, giants, 
dwarves, etc have different 
shapes to aid identification 
— appearing within the top 
two thirds of thescreen: this 
is the graphics window 
within, which you will see a 
picture of your location 
(always looking north). 
Various items — food, wine, 
rings, jewels, keys, etc may 
be visible and you are at 
liberty to pick them up, 
providing another character 
does not do so first! The 
lower third of the screen is 
split into a six line window 
telling you what is 
happening and a two line 
window where you may 
enter your commands. 
Valhalla' will accept simple 
one letter direction 



commands — N,S,E,W — 
and also move elaborate 
sentences such as SAGA 
PUT RING IN CHEST. 

Time taken to draw each 
location is about 12-15 
seconds and the time taken 
to action your commands 
varies enormously depend- 
ing on what other actions 
(yours or those of the 
computer) are already on 
the 'stack'- This can be 
frustrating as you may wish 
to change a command 
because a certain character 
has entered the scene since 
you entered an, as yet, 
unactioned command! It 
can be a little difficult trying 
to type in what you want to 
do whilst the action 
continues on the screen. 
Creatures attack each other 
(and you) with monotonous 
regularity and whilst they 
are slogging it out 'on 
screen' you must patiently 
wait your turn, They really 
are an aggressive lot but, 
although many are killed 
(including you!) this 
is only a temporary setback 
and reincarnation seems to 
be the order of the day — 
everyone returning as 
strong as they were in the 
first place. 

Trie instruction booklet 
provides a fairly clear 
picture of how you may do 
various things: eat, fight, 



move, buy, sell, etc but, 
understandably, does not 
tell you how to achieve very 
much! 'Valhalla' players 
seem to fall into two distinct 
categories — those that 
absolutely love it and those 
that think it is a total waste of 
time. There does seem to be 
a much greater leaning 
towards random action 
inte rferring with your idea 
of progress in most 
adventure games but, is this 
purely aggravated because 
you are not learning from 
your mistakes? I suspect that 
the 'story-line' is fairly thin 
but does demand that you 
walk a narrow (quick) path 
in the right directions. 
Deviate for too long and 
you will be lost in the 
random factors. Make maps 
and record what you do; do 
not get sidetracked too 
often! It is a pity that you 
cannot load a saved game at 
any time. If you foresake the 
quest, it is an interesting 
exercise to attempt the 
alteration of some of the 
characters' alignments — 
bad to good (or vice versa). 
'Valhalla' is certainly a 
fascinating adventure and 
will surely prove to be a 
classic of its type. It is worth 
playing if only to find out 
your alignment — lover or 
hater! Write in and tell us 
pWhich you are. 
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REVIEWED 



IT CAN HARDLY BE DENIED 
that for many people the 
home computer is a source 
of entertainment. For most 
this comes in the form of 
games, be they arcade, 
strategy or adventure, 

A fact which is often 
overlooked when people 
buy their computer is tnat 
they are also buying one of 
the most creative tools 
mankind has ever built. The 
main reason for this is that, 
until recently, both 
hardware and software 
manufacturers have them- 
selves overlooked this area, 
in favour of more 'arcadian' 
pursuits. 

In this article I hope to 
bring to light one develop- 
ment in the computer field 
which has the potential for 
revolution equalled only by 
the Space Invader. 

That is, the magic of 
MIDI, 

■From Beep to Bach 

■ Back in the dim, mist- 
enshrouded days B.S. 
(Before Sinclair), computers 
were created silent. In the 
back rooms of pubs and 
other secret meeting places, 



groups of users would 
perform strange rituals to 
give their computers the 
power to malce noise. 
Generally, this would 
involve disembowelling 
transistor radios and 
soldering their vitals to the 
computer's user port (not 
their own, the radio's 
vitals (!) 

Then, by chanting the 
dark and secret language of 
machine-code, they would 
toggle their outputs to 
produce a frequency* 
When heard through the 
radio speaker, this fre- 
quency would sound not 
totally dissimilar to a musical 
note. 

This caused much 
celebration in the camp of 
users and pretty soon they 
were learning to change the 
frequency to produce 
tunes. 

At last! The silence had 
been broken. Very soon the 
users were producing 



programs which would 
allow rhv.m to bore their lay 
friends silly with faltering 
single finger renditions of 
'Ba Ba Black Sheep' and the 
like 

The manufacturers 
resented the users taking 
such liberties with their 
computers and when the 
threat of invalidated 
warranties failed to stamp 
out these arcane practices/ 
the manufacturers decided 
to act. 

Thus was born the 
musical computer. At first 
the computers were 
monophonic, meaning that 
only one note coufa be 
played at a time. The next 
was to give the computer 
multiple voices, thus 
making crude polyphonic 
(chords etc) playing 
possible. Often the 
computers weren't very 
accurate in their tuning and 
the quality of the voices left 
a lot to be desired. 



Recently though, things 
have been looking a lot 
better. For instance, the 
Commodore 64 offers not 
only a selection of different 
wave shapes, but better 
tuning ana the ability to set 
up sound envelopes. With 
these features it is now 
possible to make a 
computer sound quite like 
other instruments. 

On the software side 
things have improved 
considerably. No longer is it 
necessary to code tunes the 
hard way, using numbers 
instead of notes and FOR. i 
NEXT loops instead of rests. 
Most modern day composer 
programs allow notes to be 
input in standard musical 
notation. Some even allow 
the user to use the 
typewriter keyboard as a 
sort of piano keyboard to 
input the information, 

Here lies the problem, 
and one of the reasons for 
MIDI. 





Whilst computers are 
the ultimate Jack-of -all- 
Trades', they will always be 
beaten when confronted by 
a device actually designed 
to perform the function. 

Just what is MIDI 
anyway? 

For the uninitiated, the 
phrase MIDI stands for 
Musical Instrument Digital 
Interface. As with any 
interface, it is a means of 
passing information bet- 
ween one location and 
another. 

Taken in its simplest 
form, MIDI will enable you 
to plug one keyboard 
equipped with the interface 
into another and merrily 
send information back- 
wards and forwards 
between them. A simple set 
up would be one keyboard 
listening' via MIDI to what 
is being played on the other 
keyboard. The information 
being sent from the first 
keyboard would be a 
number corresponding to 
the key being pressed on 
the keyboard. This would be 
sent in digital form through 
MIDI to theother keyboard. 
When this keyboard 
receives it, it 'plugs' it into its 
circuits so that the rest of the 
keyboard thinks one of its 
own keys has been pressed. 
All this happens very fast, so 
that what you end up with is 
two keyboards playing in 
unison. 



Of course, this is only a 
small part of the infor- 
mation that can be sent via 
MIDI. 

Anyone familiar with 
synthesisers will know that 
on most of them you can 
create a sound and store it in 
the synth's internal 
memory. This is known as a 
patch. During use, any of 
these patches can be 
recalled by pressing one or 
two buttons on the 
synthesiser, far better than 
trying to change the settings 
on 50 or 60 knobs and 
sliders. 

A MIDI equipped synth 
will also allow vou to send 
the patch number you are 
currently using through the 
interface. So if you are using 
two or more synths linked 
together you can change 
the patch number on one 
and also have the patches 
change on all the other 
synths. 

All in all, what MIDI 
allows you to do in these 
situations is to duplicate 
what you are doing on one 
synth on up to 16 others. 

How does it work? 

The MIDI system is based 
around a serial data bus, 
similar in many ways to our 
old friend, the R5232, As 
with all things serial, it's got 
to happen fast, R5232 
operations usually happen 
at around 19K, that's about 
2K of information a second. 



The MIDI system can send 
and receive data at 31.25K. 
Not surprising when you 
think that it might be called 
upon to control sixteen 
keyboards at once. 

Each data 'word' consists 
of ten bits, A start bit which 
is zero, eight data bits 
making up the information 
byte and finally a stop bit set 
at one. Anyone who has 
mucked about with 
defining characters on a 
Commodore will know all 
about turning an eight bit 
binary number into 
decimal, and vice versa, so I 
won't go into all of that 
now. 

The format of the MIDI 
commands is more complex 
than just a single byte 
representing the note 
played. It must also take into 
account the information for 
the attack and decay rate of 
the note and which 
keyboard the note is to be 
played on. Also implem- 
ented is a system of control 
codes, which preface the 
information for patch 
changes, bends and other 
control information. 



Enter the computer 

So far we have looked at 
computers making music on 
their own and sythesisers 
talking to each other. Now 
comes the interesting part 
of putting them together, 
What a computer is best 



at is manipulating data in 
one form or another. We 
also now have keyboards 
pushing data out of their 
MIDI sockets. The first task 
is to find a way to intercept 
this information and route 
it into the computer. 

luckily this isn't that 
much of a problem. Since 
the history of interfacing 
computers goes back a long 
way, it wasn't long after the 
advent of MIDI that the first 
computer interfaces 
became available. Because 
of the Commodore 64 J s 
popularity, a large number 
of these interfaces are for 
the 64. 

Like all pieces of 
hardware, it is the software 
which realiy makes the 
system perform. But before 
getting too deeply involved 
with the soft side of things, it 
would be best to meditate 
on the nature of time. 

Now before you get too 
worried I just want to 
introduce you to a new sort 
of time, step time. 
Everything that goes on 
arounci us is said to happen 
in real time. Now, if we 
could break all the events 
that happen into handy 
'bite-size' chunks and have 
them happen to us when we 
wanted them to, time would 
appear to be made up of a 
series of steps, hence step 
time. 

This is an important 
concept to hang on to when 
dealing with synthesisers 
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and computers as all the 
programming occurs in 
either of these two modes. 

The simplest piece of 
computer music software is 
a step time sequencer. Every 
time you press a key on the 
key hoard (he computer will 
take the information it has 
received through MIDI and 
write it into memory. It will 
then increment a note 



together to make up 
complete songs, or even 
layer sequences on top of 
one another to produce 
bass, rhythm, melody and 
counter melody. Being 
MIDI, the different parts of 
the song can be sent to 
different keyboards and the 
patches on the song can be 
changed as many times as 
required. 



because of the size of the 
note events, editing is 
virtually impossible, 

To the future 

At the moment, the whole 
field of computers as 
control devices is very much 
in its Infancy. For the 
average home user, the 
thought of spending £500 



than the price of a disc drive 
or printer. 

The other development 
comes from Casio, Already 
Casio have firmly planted 
themselves as the kings of 
the cheap home keyboard 
and have done much to 
make music accessible to 
eve ryone. 

One of their latest 
keyboards has a Centronics 
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counter and sit there 
waiting for you to press 
another key. This process is 
then repeated until you tell 
the computer to stop 
recording. 

To play back the piece all 
the computer has to do is 
reverse the procedure and 
place the information back 
out on the MIDI bus at the 
rate set by an internal 
metronome. 

The disadvantage of this 
system is that it is very 
difficult to get any 'feel' to 
the music. It doesn't matter 
what dynamics you put into 
your playing on the 
keyboard; the computer 
wifl just trot the notes back 
out at you in strict time. 

The big advantage of this 
way of doing things is that it 
is very easy to edit the piece 
once it rs in the computer. If 
you have played a wrong 
note you can step forward 
through the recording one 
ote at a time until you 
reach the mistake. If you 
then switch the computer 
nto 'record' you delete the 
wrong note and play the 
right note in its place. 

With the more advanced 
step time sequencers you 
can chain sequences 



For those who are more 
at home on the computer 
keyboard than one of those 
ones with funny black and 
white keys, there are some 
packages which allow you 
to input the note infor- 
mation " in alpha numeric 
form. 

For those who prefer 
sitting down at the old 
'Joanna' then real time 
computer recording is for 
you . This software works in a 
similar way to the step time 
sequencer, except that it 
remembers every nuance of 
your playing style. 

The way it works is to 
divide the computer's 
memory into a lot of very 
short events. When you set 
it going the computer runs 
through these events in real 
time. Anything which 
comes down the MIDI bus 
during this time gets put in- 
to the corresponding 
section of memory. 

In playback, the com- 
puter plays the information 
back at t he same rate (untess 
you tell it differently), 
therefore recreating exactly 
what you played into it. 
Once again you can chain 
passages together or overlay 
passages. Unfortunately 



plus on a synthesiser/ 
interface system requires a 
lot of interest in the field of 
computer music. However, 
a couple of recent 
developments give some 
idea of the direction in 
which things are heading. 

Firstly, a large number of 
the synthesiser and 
keyboard manufacturers 
are starting to produce 
stand-alone MIDI modules, 
primarily for use in 
conjunction with other 
svnths. These devices have 
all the sound production 
capabilities of a full synth, 
but without the cost of 
elaborate controls and a 
keyboard. This makes them 
ideal for the computer 
based musical enthusiast 
who wants to explore music 
and sound, but who doesn't 
want to pay for a full 
keyboard orientated 
device, most of which he is 
not going to use. These 
modules are starting to 
become available for the 
cost of a few hundred 
pounds, Anyone who has 
observed the way prices of 
computer hardware have 
dropped can see that it is 
only a matter of time before 
they are available for less 



interface built in and 
software is available to use 
this in conjunction with a 
computer, I would be very 
surprised if the next 
generation of Casio 
keyboards does not include 
some degree of MIDI 
compatibility. With the 
reputation they have 
already got for producing 
quality home keyboards, 
tney are in an ideal situation 
to bring affordable 
computer music into 
everyone's homes. 

In the end 

The computer has been a 
great equaliser in every- 
thing ft has become 
Involved with. The beauty of 
computer based music 
systems is that they can be 
extremely tolerant to 
whatever musical level you 
are at. You no longer need 
to be able to play an 
instrument to be able to 
express your musical 
thoughts. All there is 
stopping you now are the 
limits of your own 
imagination. But above all 
HAVE FUN!!! 





You wilf probably have read the 
reviews of software in this issue of 
Your Commodore, of games and 
utilities and adventures. What did you 
think? Did you agree with what was 
said? Did you strongly disagree? 

If you like using or playing with 
the latest software for your 
Commodo re micro, and you think you 
can write clearly and wittily, why not 
see if your talents could earn you 
some money as well as fame? 

If you would like to review 
software for Your CommQdore please 
fill in the form below and send it, 
along with a sample review of your 
favourite program, to the Editor of 
Your Commodore at the following 
address: 

Your Commodore., 

Argus Specialist Publications Limited, 
1 Golden Square, 
L 




If we think youVe got what it takes to 
make our team of reviewers, we'll be in 
touch — you II get to keep the 
software that you review and you'll 
get a small payment for your efforts 
too! 

So don't delay — start writing now! 
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monthly overview of 
the softwai 
available for 
Commodore users. 

THE PROBLEM WfTH 
reviewing adventure games 
is that you have to piay it in 
it's entirity (if you are going 
to be fair) and then not give 
anything away for not too 
much at least). Now, if it is a 
good game it must have the 
following qualities to keep 
the player (adventurer) 
enthralled. It should, if it is a 
text advent ure, be descript- 
ive and humorous with a 
strong plot. The same goes 
for a graphics adventure 
with the obvious additions. 

Some people argue that 
once you've finished an 
adventure that's it, the 
game's over! This is true but 
with some adventures like 
the Zork Series, they are 
very difficult indeed and 
take a long time to solve. 
The other question is why 
pay the prices people ask for 
adventures when normal 
games cost maybe half the 
price? If a lot of thought has 
gone into it and the 
planning is meticulous, then 
it should be worth the 
money. 

The Dallas Quest is 
maybe one of the best 
adventure games graphics 
wise, but first of all let me 
tell you a little of the plot. 
You are a world famous 
detective who has been 
summoned to South Fork by 
Sue Ellen. The reason for 
this is that she would like 
you to recover a map that 
describes the whereabouts 
of a very rich oilweli so that 
Sue Ellen can become 
financially independent of 

As far as Sue Ellen knows, 
the map is in the safe 
keeping of Jock Ewing's old 
friend "Chugalug Jones". 
Now this character is in 
South America running a 
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trading post and will only 
give the map up to the 
person who has the ring 
which Sue Ellen also gives | 
you along with the 
photograph of "Chugalug 
Jones > Right now, you 
understand the plot; it's 
nearly as good as the 
Television programme! 

As with most new 
adventures on the CBM 64 
that I have seen they all have 
some degree of humour 
built in. For example, on 
Dallas Quest there are two 
very obvious jokes. One is 
to do with the owl (no clues) 
and the other is when you 
get to a Cannibal Village, it 
says something about a feat 
of courage and you 
mistakenly hear him say 
feets of courage and start to 
dance. In this animation, 
three sprites of dancing girls 
are used. 

This conveniently leads 
to the graphites and I must 
say that a great deal of 
thought has gone into it. 
Each movement leads to 3 
new high resolution screen 
and I must confess that, as 
the game came close to it's 
conclusion, the screens got 
even better E The pictures of 
things like a giant statue of 
"Chugalug Jones" or the 




'Airport' were very good 
indeed, The onty disadvant- 
age in having such high 
quality screens is they take a 
long time to be reproduced. 
Yet again, thought has been 
visibly used because the 
writer has put in the facility 
to switch off the screens so 
as to save time and enable 
you to get to the point 
where you got killed last 
time! 

Now if you have played 
adventures before and 
wished you could save up to 
where youVe about to try 
something dangerous, then 
this is the Rolls Royce of 
^arnt^ in enabling that 



facility. In fact this program 
allows you to save 9 
different games before you 
have to re-save or update a 
copy. When I played it, it 
was used to the full. Along 
with this feature you are 
given the chance to use 9 
clues;'you don't have to but 
you can if need be. 

You will notice that 
throughout this review I 
have not mentioned music, 
the reason being that there 
isn't much use ot S.f.D. chip 
at all and unfortunatefy 
what little there is does not 
score very highly with me. 

So, finally having pot 
through without dropping 
too many hints in this 
review, I must reach my 
conclusion. It is one of the 
best games out on the CBM 
64; it shows that the 64's 
graphic capabilities are 
equal, if not better, than it's 
competitors and also shows 
that the software available 
on this machine is of a very 
high quaiity and gives credit 
to the programmers, along 
with Commodore, 

And, if all else fails, there 
will be someone to listen to 
your strangled cries of 
anguish and maybe even 
help youl 

S.LF.P. 
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AZTEC CHAUENGf 

* * * * 
Cosmi — Audiogenic 
£&95 (tape) £1" S 
CBMM + joystick (Cassette 

and' 

ATTRACTIVELY PACK- 
aged, Aztec Challenge 
comes from the same 
author who wrote For- 
bidden Forest. Previously 
written for the Atari, the 
successful change from one 
machine to the other has 
been achieved. As with 



'Forbidden Forest' a high 
standard of graphics and 
sound have been maint- 
ained throughout the game. 

The game opens with the 
Cosmi logo wnich changes 
into an Aztec god's face, 
Then vou have the option of 
either a one player or two 
player game. Once sel- 
ected, the screen displays 
the scoreboard and then, 
after pressing the fire 
button, goes into screen 1 h 

In the seven screens that 
follow you haveto duck and 
jump spears on the way to 
the temple. Dodge the 
blocks of stone which roll 
down the temple steps on 
level 2 + On levei 3, when 
you've got into the temple, 




you have to run through the 
various rooms, each of 
which have nasty traps to be 
negotiated, Once through 



that you meet the vermin 
that rnfest the temple; if you 
touch them for more than a 
second the venom which 
covers them will kill you. 

Having escaped the 
creatures, you encounter a 
room with booby trapped 
tiles, a piranha infested fake 
and finally on level 7 the 
bridge which has some of 
the slats missing. Once you 
have completed these 
minor tasks (I), you return to 
the beginning and start 
again, only the game 
becomes a little harder. This 
is definitely one of the best 
games around and I 
recommend it to any 
budding athlete. 

5.LF.P. 
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ANOTHER CLASSIC FROM 
Paul Norman, this has to be 
among my top five 
favourites, along with his 
Aztec Challenge, Although 
the graphics aren't totally 
first class (but very close to 



it) the game itself is 
amazing. The game story 
line fs as follows. Apparently 
while walking one day you 
amble into what looks lite a 
normal forest. This is a 
mistake because it is a for- 
bidden forest. 

In tHis 7 level game, you 
encounter more evil 
monsters than you would 
do visiting the Munsters' 
house! The game opens 
with you, bow and arrows in 
hand, ready to meet. . .the 
giant spiders. Once these 
monsters have been 



despatched you encounter 
more grisly creatures 
including Bees, Frogs, 
Dragons and then the 
Phantom. 

It is worth pointing out 
on this level that the 
Phantom also has skeletons 
with it. The skeletons keep 
on coming until you shoot 
the Phantom in the hood 
and when you do hit him he 
disintegrates before your 
eyes. Now you meet the 
snake and finally our hero 
gets to grips with the 
Demogargon himself. 



To make things a bit 
more difficult, while you've 
been fighting these lovable 
creatures, it has been 
getting darker! The 
Demogargon is a difficult 
creature to shoot, . .The 
only time you get a chance 
to take a pot shot is when 
the lightning strikes, 
lighting up the sky, tf you 
don't hit him (which is 
likely) well. . . 

A superb game with a 
good music piece and an 
addictive original idea, 

S.L.F.P. 




THIS GAME COMES FROM 
the same people who 
produced high Quality 
packages like Forbidden 
Forest and Aztec Challenge. 
Ves folks, they've done it 
again with Slinky, This game 
is a good quality reprod- 
uction of £ Q*BERT', but 
they have had the foresight 
to put a few enhancements 
into the game. 



As usual with Audio- 
genic/Cosmi games the 
graphics are very good. The 
use of sprites in this game is 
to the full and, in parts, very 
clever. The animations of 
Slinky fa spring) jumping 
from one cube to another is 
superb! Anyway, the actua 
game involves jumping on 
alf the cubes and changing 
the colour. To stop you are 
various characters, some of 
which can be useful at times 
and dangerous at others. 
For example, 'Ralph the 
Random Raindrop' can 
make you wet and you can 




th en jump faster. However, iRust' touches you, you've 
if you are wet and 'Dusty the I had it! 



There are various other 
characters in this game such 
as magnets and a metal head 
which appear from time to 
time. There are a couple of 
drawbacks with this game 
though: the scoring system 
which is a little too complex 
and, also, the fact that you 
can't select a level to 
start on. 

There is one last additlo 
that makes it worth playing 
when you complete 
screen without losing a life 
a little character runs across 
the bottom and then shows 
you an action replay of how 
vou completed it! 

5.LF.P. 
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* ★ * 

Jxford Computer Systems 

(Softwaf e) Ltd. 
ip pro* £5aW) disc (unconH 
irmed at time oi review*.] 
115-00 Tape 

CBM 64 

THE GREAT PRICE DIFF- 
erence between the tape 
and disc version appears to 
be due to the fact that the 
disc version can run 
compiled programs indep- 



endent of the comp/ed 
program. This version 
claims to be a full 
implementation of Pascal 
and, from the time I have 
spent with it, this would 
seem to be true. This version 
also has extra commands to 
enable effective program- 
ming of sound and graphics. 
I enjoyed using them and it 
does indeed simplify things. 
The documentation is very 
good and there is even an 
errata sheet in the manual 



which corrects spelling 
mistakes. This would 
i ndrcate that a lot of thought 
has gone into the prepara- 
tion and presentation of the 
program and manual. Once 
one knows a language it is 
difficult to imagine how 
good a ma nual is at teachi ng 
a complete novice, f think 
that although it is clear and 
concise with good demon- 
strations a true beginner 
would need some extra 
books in order to fully 



benefit from what Pascal is 
capable of. Essentially, 
Pascal is intended for data 
handling and, like BASIC, it 
is a high level language. It 
would be wise to consider 
your reasons for wanting to 
learn Pascal as appx 50,00 is 
no mean amount to pay for 
software which may prove 
to be unnecessary. To sum 
up then if it is Pascal that 
you want then this would 
not be a bad buy. 

D.A.C. 




NOW HOW CAN BUBBLE- 
bus get it wrong sometimes n 
and then come up with ones ^ - 
like this which are absolute 
winners? Never mind, but 
seriously now this is good. 
Bubblebus have taken the 
original table Football and 
put it on computer. The 
game that I refer to is the 
one with handles at the side 
which you twirl frantically 
trying to score goals against 
the opposition! 

The way it is played is by 
using either one or two 
joysticks depending on 
whether you play a friend or 
the computer. I don't like 
the one player game 
because I always lose against 
the computer (same old 
story!), but two players and 
you've got the World Cup! 
The graphics are very good 
on this game as you can 
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The joystick operation is 
quite difficult at first but, 
once mastered, it can 
become quite fast. 

The game is played over 
8 balls and half-time is after 
the fourth ball, at which 
point you change ends. The 
ball speed can also be 
changed to suit expertise. 
It's worth the money and I 



e 

hope that they will produce 
move your players from side? more old pub games in the 
to sideand even watch them future, 
twirl as you kick the ball. * * * * 5U.P, 



EVERY NOW AND AGAIN A 
really good, wholesome 
arcade zapping game comes 
along to compJetely restore 
your faith in programmers. 
Beamrider is just such a 
game. Operating in three 
dimensional perspective, 
the object of the game is to 
clear the restrictor shield 
that surrounds the earth by 
destroying the enemy 
saucers andsector sentinels. 
But at what stage you 
actually clear the shield is 
beyond me. The designer 
sends greetings from sector 
26 but to what extent this is 
prowess or optimism J can t 
tell. Me, well I managed 
sector 14 with a fair degree 
of difficulty. The difficulty 
was in mastering the single 



beam movement of my 
gunship that the game so 
obviously requires. Points 
are awarded tor all enemy 
craft shot down and each 
sector is cleared once 15 
enemy saucers have been 
blasted. As every sector is 
cleared, the sector sentinel 
passes across the beams at 
the top of the screen but this 
can only be destroyed by 
using special bombs of 
which you have three. As it 
begins its approach it is 
immediately protected by 
special green blocker ships 
which home in on the beam 
you occupy. Each sector has 
several rejuvenators which, 
if caught, give you extra 
lives with which to fight the 
enemy. 

K.M. 
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DECATHLON 

* * * * 
Activision 

£9.99 
CBM 64 



VET ANOTHER ARCADE 
winner from Activision 
armed at all those frustrated 
athletes with a hankering 
for the Daley Thompsons, 
Featuring all ten events of 
the real Decathlon - 100, 400 
and 1500 metre races, long 
jump, high jump, pole vault, 
javelin, discus, shot put and 
110 metre hurdles — this, 
game gives you the 
opportunity to Compete for 
the supreme accolade of the 
world's greatest compu- 
athfete. Although the game 
can be played against the 
computer, it is best played 
against a friend in order to 
introduce a true and 
necessary competitive 



pro- 
the 



element into the 
ceedings. Just as in 
proper event, points are 
awarded depending on the 
distance thrown, the height 
jumped or the speed with 
which a race is run. The 
graphic representations of 
each event are nothing 
short of superband coupled 
with a crowd that gives you a 
standing ovation when you 
break the 1000 point barrier, 
it all goes to make a game 
that is difficult not to enjoy 
although may seem a little 
too sedate at first. But be 
warned. It is extremely hard 
on the joystick. Running 
and approach speeds are 
achieved by furiously 
knocking the joystick from 
side to side. Even if your 
joystick doesn't give out at 
some stage, your wrist is 
bound to be struggling long 
before the finaf 1500 metre 
slog, 

K.M. 



P£5iCY PAINTER 

* ★ ★ * 
Supe* Soft 
£6-95 

CBM64 + Joystick (option*!) 
[Cassette Based) 

THIS IS A VERY GOOD 
version of a very good 
arcade game. Pesky Painter 
is a new version of a game 
calfed Amidar, Originally an 
arcade machine game when 
produced for the Atari VCS 
machine, finally it has come 
to the Commodore, 

For those who aren't 
familiar with the game, a 
description is in order, Peter 
the Painter has to clean the 
spots of dirt off the palace 
wafls but Peter is, unfort- 
unately, lazy. The king of 
the palace tells his servants 
lo keep an eye on him and it 
Peter stops for a brief 
moment he gets thrown 
out. 

Once the Palace is clean, 



Peter has to feed the king's 
pet. To accomplish this, you 
nave to choose the right 
route through the maze (I 
won't say how!) and when 
the pet is released it will go 
the route you have chosen. 

The next screen is similar 
to the first, except that you 
now have to paint the walls. 
The way Peter does this is to 
run round the outside of 
each square. When the 
square is completely cut off 
from the next by paint it fills 
in and you get the points 
inside that square. There is 
also an incentive, in the 
form of the following: if you 
fili in the four corner 
squares you get rhe chance 
to catch the guards carrying 
more paint. 

Good graphics have 
been used on this game 
along with a single catchy 
base line, which ts now in 
my head! 

S.LF.R 




FRANTIC FREDDIE 

* * * * 
Audiogenic 

£1195 

CBM 64 + Joystick 



WHEN THE PROGRAM IS 
first loaded the screen 
displays the top ten high 
scores table along with the 
credits, and credit is 
definitely due to the two 
gentlemen who designed 



this game. 

It says on the package 
'Frantic Freddie' — ' V A 
game with a sense of 
humour", and 1 would 
agree with that statement. 
Trie game has an ongoing 
music track which has some 
old rock classics, such as 
Queen's 'A crazy Jittle thing 
called love' and El.O's 
Don't bring me down'; it 
also includes a little or 
ragtime as well. 



The game itseJf seems 
simple enough to start with 
but it isn t so: Frantic 
Freddie has to collect all the 
gold on the screen but he 
has to avoid the Greeblies 
who own the gold. To 
accomplish this task Freddie 
has to run up and down 
telegraph poles (he works as 
a telephone engineer) on 
the various levels of the 
screen. 

When two screens have 



been completed, a brief 
interlude of a cartoon 
sequence with the afore- 
mentioned E.L.O. music is 
completed leading you into 
the next two screens, I won't 
describe what happens in 
these cartoons but if you get 
a chance to see it, it's well 
worth it. 

A stunning graphics and 
music game worth playing. 

S.L.F.P. 





COULD THERE BE A 
Liberal revival? Might 
Kinnock slip on another 
seaside banana skin? And 
could Maggie be forced to 
eat her pearls of wisdom? 

As a game of strategy 
Westminster has it all, even 
an independent party to 
occasionally upset the apple 
cart. Accommodating up to 
four players each of whom 
takes charge of one of the 
political parties, West- 
minster has the feel of a 
■ computer board game 
about it. The object of the 
game is simply to win the 
General Election which is 
achieved by canvassing the 
60 constituencies and 
spending the campaign 




funds allotted to you by 
Central Party Office as 
wisely as possible on the 
campaign trail. Battle 
commences with £8000 
stashed away in you/ coffers 
for which every £100 spent 
in a constituency can be 
expected to gain you 
between 95 and 105 votes, A 
personal appearance in a 
constituency will automat- 
ically gain you between 475 
and 525, Seats are only 
considered to be safe once 
you have a lead of at least 
1000 votes over your rivals* 
Additional funds from 
Central Party Office are 
allotted at every half and full 
constituency circuit 
completed. All campaign 
funds should be used wisely 
with each player ideally 
broke at the end of the 
number of canvassing 
rounds chosen at the 



beginning of the game. 
Apart from the 60 main 
constituencies there are 15 
random outcome boxes 
which can gain or lose you 
funds and votes or enable 
you to visit 3 marginal 
constituencies or any of the 
60, Every ten rounds of 
canvassing an opinion poll 
forecasts the result of the 
election. However, come 
the day of reckoning each 
party can gain or lose up to 
500 floating voters which 
can throw the polls out 
completely if a lot of the 
seats are marginal Al- 
though almost entirely a 
textual game with the 
minimum of graphical 
representations, West- 
minster is an enjoyable 
game of strategy which 
brings out the baser 
elements of political rivalry 
requiring a tactical 
understanding that is 
relatively simple to master. 

K.M 



THIS IS, YET AGAIN, 
another Centipede game 
and it is from the same 
company who released 
Exterminator for the 64, 
which is again a Centipede 
Clone. Widows Revenge is, 
however, different in some 
aspects in that the 
Centipede is now a large 
amou nt of Spiders and these 
Spiders shoot back! 

In all fairness to the 
programmer, the same is 
very good. It does nave an 
addictive quality and the 

f;raphics are of a respectable 
evel, but I really do think 
that Bubblebus should have 
released either Exter- 
minator or Widows Re- 
venge, not both. 

The game itself is about a 
bird which lays eggs. Now, if 
one of these roaming 
spiders hits the eggs it stops 
and shoots at you. The main 
object of the game, 
therefore, is to el iminate thu 
spiders and also shoot the 
bird (which will return to 
the screen after a short 
period of time). To gain 
points in this game you have 
to shoot the eggs and shoot 
the spiders, birds and 
anything else that comes 

Sl.F.R 



Software reviews 



OLYMPIC SKIER 

* + * 
Mr Chip Softwaie 

£5.99 
CBM64 

SO, YOU HAVE ASPIRA 
tions of becoming an 
Olympic Skier. WelF this 
game has afl the necessary 
elements — slalom, 
downhill and ski-jump — 
/et, unfortunately, remains 
fairly uninspiring. Your 
objective is tc 



C0MM0D0BE64 



LEH 

* * 
Rub bit bus 

£6*99 

CBM64 + joystick (optional] 



PITFALL 

* * ★ 
A cti vision 
£9,99 
G0i^v1i&4 



COULD THJS BE THE OLD 
Atari game converted for 
the 64, you may ask? The 
answer is yes and it is a little 
surprising how sedentary it 
now appears. Perhaps it is 
w finally beginning to 




maximum score of 1000 
points spread over the three 
events. The first event which 
carries a four hundred point 
maximum score is the 
slalom. Here you have to ski 
the course paralleling left 
and right to take in the 
gates. For each gate taken in 
points are scored and there 
is a margin for error of three 
gates. Miss three and you 
are immediately disquaii- 
fied. After the slalom comes 
the ski-jump. Accelerating 
down the ramp you must 
take off at the end and land 
on you skis without 
tumbling over in order not 



to have your score 
penalised. You are in 
complete control of the 
skiers acceleration, take off 
and landing. The downhill 
carries the biggest maxi- 
mum score of 500 points. 
Here you have to skr down a 
special course avoiding the 
trees and jumping over all 
obstacles ih at get in your 
way. At the end of it all and, 
doubtless without comple- 
tetng a course properly, you 
will emerge with a pretty 
lousy score with the game 
programmed to add insult 
to injury. 

fCM. 



deration Software 

[£1495 

TWO TAPES AND A 
manual make up this 
package, with a different 
program on each side. The 
manual is not a nice thing at 
all; it looks as if it has been 
thrown together on a 40 
column printer and pushed 
between a glossy cover. The 
information given in the 
manual is scant but what is 
there is accurate. I feel 
another book would be 
required by the beginner in 
order to fully explai n what is 
going on. A review is a very 
personal thing and some- 
thing that is enjoyed by one 
person may be hated by 
another. To me, the 
programs were excellent. I 



enjoyed the very original 
teaching method and the 
ability to step through a list 
of mnemonics with an 
explanation of what each 
was doing was really very 
good. It is easy to go back to 
little bits that you did not 
quite understand and just as 
easy to go forward if you 
come across things you 
already know. This is the 
first mach ine code tutor that 
I have come across that 
reallv uses the machine as a 
teaching aid. My only 
criticism with the program is 
that at times the choice of 
colours makes some parts of 
the program hard to read 
but that is all. It wifl not 
teach you machine code in 
just a few hours but with 
perseverance it should 
prove an invaluable aid in 
teaching some of the finer 
points of writing in machine 
code. D.A.C 



THIS IS A GOOD GAME 
for pool enthusiasts or for 
people who just want to 
potter about on the pool 
table. In this particular 
package you get six games 
for the price of one. Games 
which include three one 
player games and three two 
player games. 

I must confess that J am 
not a very good pool player 
and can never get the balls 
in the pockets (except the 
white!), so when I started to 
play it was with reserved 
feelings. My feelings were 
magnified further with the 
presentation and the 
graphics on this game. But 
the actual game content 
made up for this. 

Obviously a lot of 
thought has gone into the 
various games contained in 
this program with selections 
such as — putany bail inany 
pocket being easy to cope 
with or at the other end of 
the scale — put each bail in 
its own pocket. To make 
things easier, at the bottom 
of the screen there rs a 
potting strength meter and 
the cue Is represented by a 
cross which you line up with 
the shot you have fn mind. 

S.LF.P. 



show its age. 

The object of the game 
is to guide Pitfall Harry 
through the jungle to 
find and collect 32 pieces of 
treasure including diamond 
rings, money bags and gold 
and silver bars. All this has to 
be done within a 20 minute 
time limit. Harry actually 
starts the game with 2000 
points tucked under his 
belt. Every time he falls 
down one of the holes 
hidden in the jungle he 
loses 100 points and, 
similarly, every time he gets 
run over by one of the 
marauding logs. He also 
starts the game with 3 lives 
but there are several ways 
that he can lose them as 
well. Scorpions and cobras 
have to be avoided at all 
costs as do the crocodiles, 
although Harry is agile 
enough to jump on their 
heads when their mouths 
are shut. There are also the 
swamps, tar pits and 
auicksand to avoid al- 
though handily* placed 
swinging vines can provide 
the necessary escape route, 
To find the treasure, Harry 
has to use the underground 
passages as well as the 
jungle. . .but rather you than 
me mate because I just 
found the whole thing a bit 
too damn silly. 

KM. 




PEGASlS 

i* * * 
Audiogenic 

CBM64 + Joystick (Disc 
Bated) 



IN THIS GAME FROM 
Audiogenic we are taken 
back in time to the days of 
myths and magic. The 
particular myth we are 



concerned about is that of 
Pegasis the winged horse. 

As always in these 
trouble times there are the 
good guys and the bad guys. 
You are, of course, the good 
guy in white and the bad 
guys are En bJacL The idea 
of this game is to knock the 
bad Pegasis riders from their 
mounts without being 
knocked off yourself. To 
make life a little more 



difficult, if you hit the riders 
from underneath you fall 
off. The other drawback is 
that you will usually be out- 
numbered 2 to 1 or, as you 
progress through the levels, 
3 to 1 or 4 to 1 ! 

This game can be played 
with one or two players so 
team work or strategy 
should be planned care- 
fully. Back to the game and, 
as the levels increase, there 



will be extra hazards to 
overcome. For example, on 
level 5 you meet a dragon 
and on level 9 you meet a 
buzza rd. 

The game is quite good 
with excellent graphics. The 
sprites being used are very 
detailed and the wings of 
the horse flap with the 
movement of the joystick. 

S.L.F.P. 



SOFTWARE 




THIS IS A RACE GAME 
with a difference and the 
difference is that it is 
difficult. The idea of the 
game is to get as far as 
possible in the twenty levels 
while collecting as many 
points as possible. 

The collection of points 
can be done in many ways. 
Firstly, just by driving you 
accumulate points as long as 
you don't crash. Then the 
other ways are as follows : 
you collect points by 
bumping or crashing your 
fellow drivers' cars or by 
only bumping them on the 
particular level you are on. 
The level you are on also 
dictates which obstacles you 
have to overcome, from 
relatively simple levels at 
the beginning to totally 
insane levels later on in the 
game. Some obstacles I 
encountered, like the road 




stopping and having to 
jump from one island to 
another to reach the other 
side, proved too much for 
my fingers and joystick! 

The graphics aren't the 
best in the world but it is still 
quite addictive. 

S.L.F.P. 



FLYING FEATHERS 

★ 

Bubble bus 

£6.99 

CBM 64 + joystick (option; 
(Cassette Based) 



N RELEASING "FLYING 
Feathers' f think someone 
has dropped an egg! It isn't 
he best game I have seen 
and even though it is an 
original or relatively original 
ideas, it lacks the all 
important 'pzaz', that extra 
something that makes it a 
game worth remembering. 

The idea of Tlying 
Feathers' is to stop the 
marauding eagles from 
taking alt your fish. You 
being the gamekeeper 
means it's your job to shoot 
the eagles (no wonder they 



bubble bus software 



are endangered!) and save 
the fish. Occasionally a duck 
will quack its way across the 
bottom of the screen. This 
signifies that you have been 
awarded an extra fish due to 
your increasing score. 

It appears that a lot more 
could and should have been 
done with this program as 
the graphics aren't exactly 
superb and it is a very slow 
starting game, I must 
confess that I felt more sorry 
for the poor eagles than I 
did for the blood thirsty 
gamekeeper. 

This game has eight 
levels of play with levels 4-8 
allowing you to shoot as far 
or as close as you wish. This 
offering from Bubblebus is 
definitely not for the animal 
liberationists! 

S.LF.P. 



Software reviews 



SYSTEM ^15000 

Craig Communications 

£9.95 

CBM64 ( Cassette 

THERE HAS BEEN SOME 
mrs conception in the 
general software market 
that the above title was a 
utility. Far from it, it is in fact 
a game. The basis behind 
the game is that a friend's 
company has been ripped 
ofr by Reako, another Targe 
company which has been 
infiltrated by organised 
crime. It's your job, by using 
System 15000, to retrieve 
$1,500,000 dollars and 
return it to your friend's 



bank account. 

How do you do this? 
Well, with the aid of this 
System 15000 which is a 
telephone modem package 
(not a real one!} you phone 
various computers and gain 
access to special data. The 
real fun is when you find 
that the only help you have 
to start with is a telephone 
number of a Polytechnic 
and the password for a 
Company. 

Two points to remember 
about this game is that it is 
very original and it's very 
frustrating! There are a 
couple of disadvantages, 
the first being that there 



aren't enough instructions, 
after all not everyone 
knows, how to operate 
a modem. The other is, 
whilst playing this game, 
there are certain times, 
when the police are 
checking the modem link 
and you have to go offline 
for a long time, a little 
excessive perhaps! 

f recommend you play 
this game if you can, k could 
become a cult game in years 
to come and listen to the 
dialing tones as they are 
relevent to whichever 
country you are calling at 
that time (tafk about detail!) 




BOZO'S NIGHT OUT 

Target Software 

CBM64 I 

IT IS YOUR TASK TO SEE 
Bozo safely home from the 
boozer where he has been 
swilling pints and pints of 
wobble juice providing, that 
is, that you want to. There 
are two ways you can guide 
him home — the long way 
and via the short cut. The 
long way home is also the 
obvious way, along the road 
and Bozo's home can be 
reached either by turning 
left or right out of the 
boozer. The road is full of 
temptingly pretty girls 
desperate to stop Bozo from 
making ft to his destination 
and other obstacles such as 
marauding grannies and 
arrest-happy policemen. 
B Limping inlc> any of These 



JACKPOT 

Mr Chip Software 
£5,50 
CBM 64 

TO REALLY ENJOY THIS 
game you have to be a 
complete fruit machine 
fanatic and, quite frankly, I 
can't believe that anyone 
who is that kind of fanatic is 
likely to be messing around 
with computers. In short, 



Jackpot is a dodo of a 
computer game. But still, if 
cherries, lemons and plums 
be the food of addiction 
then play on. To win the 
game you have to turn your 
£100 stake money into £250. 
Each spin of the four wheels 
costs a mere £1, Wins can be 
achieved two ways, either 
by lining up successful fruit 
lines or by the numerical 
value of the win line 
exceeding six in which case 



you are entitled to one or 
more shuffle wins. A hold 
facility enables winning 
lines to be more easily 
achieved and a gamble 
feature enables winning 
lines to collect anything 
between £3 and £100 
depending on your nerve 
In a nutshell, that is it. The 
verdict. , .well it has to be 
purely for the fruit and 
nutcases among you. 

K.M 



■ 



^EXTERMINATOR 
Bubblebus 

^yjaa. — » 

IERE IS AN EXCITING 
cover on the front of this 
software package depicting 
a space age man shooting a 
giant worm! But when you 
put two and two together 
you've got an old idea in a 
new package. 

It must oe said that the 
version of Centipede which 
I have on my computer by 



Bubblebus is quite well 
written. It contains 
extensive use of graphics in 
the form of sprites wfth the 
inclusion of such creepy- 
crawlies as mosquitos, 
scorpions and tarantulas 
and even an eagle (not as 
much a creepy-crawly but 
still a hazard just the same). 
The sound was also 
extensively used, maybe a 
little too much but the 
programmer has added the 
facility to switch off the 
effects. 

Also included is a pause 
button, just in case the 



phone rings while you are 
playing for that most 
important hish score. The 
high score is displayed at the 
top of the screen through- 
out the game. If you pass the 
high score when you finish 
the game, you can type you r 
name in and fame is yours at 
last. 

Even though it is a copy 
of Centipede and that game 
is well known there seem 
to be the barest essential 
instructions. But every good 
game hasto havean Achilles 
Heal! 

SLF.P. 



people can result in the loss 
of his reserve pints of 
wobble juice. Losing all five 
spare pints will lose Bozo 
the game. Alternatively, 
there is the short cut 
through Weirdo Park where 
there are some far more 
unpleasant obstacles to 
avoid. Hiding behind the 
vegetation has its advan- 
tages here. Once home, you 
can either end the game or 
simply start all over again 
with Bozo tanked up with 
more wobble juice with the 
object of recording the 
highest score in the 
infamous League of 
Inebriates. Bozo's Night 
Out, \ have to admit, may 
not be an entirely 
captivating same as it tends 
to be repetitive almost to 
the point of being 
somewhat boring but it 
does have some very good 
graphics which the makers 
claim to be in 3D. But then 
graphics alone do not 
maketh a game, so on this 
front Bozo does not rate 
much more than the joker 
he is meant to be. KM, 



EZ 





the thrills of the 
race track in your own 
living room with 





THIS CAME JS A GRAND 
Prix simulation with a dif 
ferent twist. Being totally 
confident of your driving 
ability, you have anticipated 
your win in advance and 
celebrated before the 
race! As a result, you 
are drunk (with alcohol, 
not success!} and you end 
up driving the wrong race in 
the wrong direction! 

You have to try to dodge 
other racing cars coming 
towards you and also avoid 
oil slicks on the track. At the 
same time (if your co- 
ordination can stand it) you 
must try not to crash your 
car into the side of the road. 
Your task is to complete 
fifteen laps unscathed. The 
controls are: Z — left, M — 
right. 

Don't forget, you are 
only allowed three crashes, 
so get out there behind the 
wheel and drive the race of 
your life! 



FORMULA 




INITIALIZE SPRITE 
PRINT LINE OF TRACK ETC 
GET KEY PRESSED 
MOVE CARS 
SOMETHING IN ROAD? 
CRASH ELSE NEXT LINE 
CRASH SPIN OUT 
THREE CRASHES? 
END, ELSE START AGAIN 
DATA 



- 9 
10 - 54 
100 

110 - 130 
140 

100 - 240 

500 - seo 

1000 

1000 - 1Q50 
9000 - 9120 



SP = SPEED 
LA » NO. OF LAPS 
OS ■ OBSTACLE (OTHER) 
C ■ OBSTACLE (CAR) 
SK = SKILL LEVEL 
P = POSITION OF 
OBSTACLE 
L = NO. OF CRASHES 
X = YOUR POSITION 




Program Listing 



1 U 1-54276 : H 1 '34273 ■ t. ! =54272 : Rl SS4277 : Pn«E«42^fi ■ 1 A 

2 112*54283 :H2=342W L2-54279 : R2»5«84 ™ t:M296 ' lf > 
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VL S'™? 36 ' 243 ' 3 ' 171 ■ -86.240,192, 176, 176, 176, 192 

20 POKE55,255:POKE56j48:V"53248:SP=0 

2? ES^^i^if^SSS^HlXSS^ PEEK<V + 22>0R16 : PRINTS 

II LR=0^X"^50 : POKE V +34 4 POKE V+ 35 7 1 1 1 K4+,W ' R ! " E * T ' ™ EV+24 ' ^ 

f i P^l^ 0 f pK^g^^DSK : POKE2e40 1 1 3 : P0KE ^ 7 ' 
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34 IFCR>BTHEN42 
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36 IFRNDC1K.95THEN41 

37 08-1 P=INT<PHD(l>*U+n 

nt J P 2SriTHENPPIKTSPC<P?;-;WK", O8-2:0PT040 
33 1F08=2THENPRINTSPC<P> ; MM"; :OS=0 
46 IFCR-0THEN47 

41 CR*1 :P*INT(RNDfi>*I0+n 

42 IFCff-lTHENPRIKT3PC<P> ; ; ■ np=? . r^T047 

43 1FCR*2THENPRINTSPC(P) : "BCDE " ; : CR=3 : GOTQ47 
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46 IFCR*5THENPRINT-3PCCP>- " " ; : CR=0 

47 ftfi-M0TPEEK<5632B)flND15- I FCAAANl^THEN/^^ 
49 IF<flflRND8>THENX=X-K4 

51 POKE V , X : POKE V+ 1 , 1 08 ! I FPEEK C V+3 1) - 1 THEK59 

52 IFLRC3ee*CS»C«2)THEN0OT02€ 

53 PRINT "IT :POKEV,8:FORN=0TQ240STEP20:pnKEN1.0-POKEWl , 129 : POkFHT H 
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63 P0KEW1 , 0 : POKEW 1 • 129 : POKEH1 , 43" POKEL 1,13?: POKEfll , 1 30 
Si £2S M2 ' * ' P0KEW? ■ r ^ P0KEH2, 1 38 : POKEL 2, 223 = P0KEA2, 1 90 

tl U^imS^ 137:P0KEH3, 12:FORN=100TO200-X^<D*4> 

64 IFX>185THEND»-1 

65 POKE 1 /, X POKEV+1 , N : N=N+2 ■ X=K+4 ■ POKEV, X : POKEV+-1 , N ■ • N-hJ-^ wrvT 
68 00T02? 31 ' 6 1 PRINT " n " CR=0 POKE53280, 5 : P0KE54272, 18: P0KE54273, j 
S B^SZ^YSS^?^ 6 ? 3288 ' 8 ; p °KE53281,0:PRINT\T'TRBa8>" «0WV I ■ 

?? 2Ei3™'?2"KI2 4 ?K' 1?:P0 ^ 3427 ^^ ^0^54273,0: pokes4278,0 

71 P0KE54296,15:POKE54277,236:P0KE54278,236:P0KE54276,33 

72 PQKE54273,7-P0KE5427^.53 : PRIhiTTREC8V' HmSVOIl CRASHED THPEF TTMF^i" 

73 PPlNT"UfiWa PRESS FIRE BUTTON FOR AMOTHER 00" ES 

74 FORN=240TQ0STEP-1 :P0KEW1 ,0:PQKEW1,33 P0KEH1 .N'POKEL 1 J N+l0 POKFfll 1ft 
It P 2^ j9 ' P0KEW2 ' 33 ^KFH2.N.P0KEL2. S + J& FQKFA2 16 ' " " 
?S ™u W 2;n^2£ EW3 ' 33 • P0KEH 3^ N/2 = P0KEL2, N/2 : POKER 3, 56 : NEXT 

11 SE^S T024(3STEP1 0 : P0KEW1 ' ^ : POKEWl , 33 : PQKEH1 , N : POKEL 1 , N+10 : POKE A 1 , 56 
It P 9^ 2 ' 0:p ^EW2.3^POKEH2.N:POKEL2,N4te:pOKEA2,56 

79 P0KEU3 , 0 : P0KEW3 , 33 : P0KEH3 , N/2 : P0KEL2 , N^2 ■ POKER3 , 1ft " NEX T 

80 ftft=PEEKt56320>RNP16:IFAH-0THENRUN rUKtH3,5ft NEXT 

31 OOTO80 

32 JRTR 15, 255, 192, 3, 255, 0, 4, 228 
83 DRTfl 64, 4, 220, 64, 4, 220, 64, 3 
34 DRTfl 239, 0, 3, 155, 0, 3, 87. 0 

85 JRTfl 3, 171, 0, 3, 87, 0, 3, 223 
36 DRTfl 0 , 3 , 255, 0, 3 , 255 , 8 , 3 
87 DATA 255, 0, 8, 252, 0, 0, 252, 0 
83 DATA 1, 185, 0, 1, 49, 0, \ f 49 
89 DATA 0, 0. 252, 0, e, 0, 0 
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This month's look at 
the hooks which 
should be filling every 



REFERENCE 




Book Title: 

Data Handling on the 
Commodore 64 Made^ 
Easy 
Author: 
James Gatenby 
Publisher; 
Granada 
Price: 
£5.95 

Mr, Gatenby'sbook appears 
to be yet another introd- 
uction to the BASIC 
programming language, this 
time under the guiseof int- 
roducing the reader to the 
world of data processing. It 
starts by allaying the 
reader's fears that any 
knowledge of mathematics 
is needed to write data 
handling programs and 
promises that, with this 
5nok to guide you, you will 
:>e able to design programs 
to store large amounts of 
data, display the data on the 
screen in an attractive and 
readable way, search the 
data for particular items and 
print out the relevant 
information and sort, 
update and amend the data, 
all at a speed to make 
manual systems redundant 
The book introduces the 
reader to the most basic 
tenets of computing: terms 
such as 'programs', 
microchips', 'cursor' or 
program commands such as 
LOAD', for example, are 
explained. The greater part 
of the rest of the book 
seems to be devoted to 
teaching the reader BASIC 
in conjunction with using 
BASIC to create data 
handling programs such as a 
telephone directory 
program, one of the 
examples given by Mr. 
Gatenby. The latter chapters 
cover the areas of 
programming more rele- 
vant to data processing such 



as search ing, sorting, 
modules, menus and file 
handling. The book 
concludes by advising the 
reader on how to extend his 
system by adding to it 
peripherals such as a disc 
drive or printer. 

To conclude, this book is 
a clear, concise intro- 
duction to the world of 



processing data to produce 
useful information. How- 
ever, I think it is tailored 
really for the novice 
programmer: anybody with 
a relatively sound know- 
ledge of BASIC who wants 
to explore the Commodore 
64's data handling capa- 
bilities should turn to the 
latter chapters of the book- 



Book Title: 

The Last VIC-20Bookm 
the World 
Author: 
Tony Noble 
Publisher: 

Sigma Technical Press 
Price 
£5.95 

TO MANY CHILDREN 
(and adults, too) the words 
learning' and 'fun' aren't 
usually synonymous. Mr 
Noble sets out to crush this 
idea with his book which 
claims to make education 
fun by allowing his readers 
to learn through game-type 
situations, Children may 
learn in their own time, 
u n pressurised by the 
classroom atmosphere, 

The games cover such 
diverse aspects as arith- 
metic, algebra, spelling, 
geography and French. 
Titles such as Galactic 
Adventure and Nessie the 
Loch Ness Monster may 
deceive the reader into 
thinking thh book is jam- 
packed with run-of-the-mill 
computer games but, 
behind a facade of space 
ships and monsters, the 
reader is encouraged to 
improve his geometry or 
logical thinking. Other 
games included are 10 
Green Bottles (to test your 
algebra), Word-Find (to 
improve your vocabulary, 
spelling and letter mani- 
pulation) and Crark-the- 
Code (to test your logic). 
Purely for youngerchildren, 
exercises such as Odd- 
One-Out (to test visual 
discrimination^ counting 
games are provided. 
Improve your French with 
Parlez-vous Francais or your 
multiplication with the 
brain-twisting Multi 
Marathon. Less alluring, and 
more self-explanatory, titles 




include Geography and 
U.S.A. Quiz. 

So, say 'Goodbve' to 
stuffy classrooms and dusty 
textbooks and delve into 
'The Last VIC-20 Book in the 
World'. 



Book Title: 

Commodore 64 Disk 

Companion. 

Author: 

David Lawrence and 

Mark England 

Publisher: 

Sunshine Books 

Price: 

£7.95 

THIS IS A BOOK THAT fS 
long overdue. It seems that 
Commodore have no 
intention of updating their 
own manual, and the sheet 
of corrections they 
promised to send me have 
riot vet shown their face. 
Sunshine books have done 
it. A well written, easy to 
understand book which 
takes away the mystery of 
relative, user, and program 
files. It is easy to just dip in 
and find out what you need 
and try it. It usually works. 
The demo programs are not 
quite uptothe mark though 
and I feel that some users 
may get bogged down 
when they try to step 
through what each program 
is doing, but their 
explanations make up for 
that. If you have a 1541 drive 
and are still having 
problems then this book 
will save your sanity. A little 
expensive at 7.95 but I think 
! spent more than that on 
aspirin when using the 
Commodore manua 




MACHINE CODE 
PROGRAMMING FOR 



beginner but for those of | chapter for quick and easy 
you with a sprinkling of reference and, so as to 




Book Title: 

Advanced Machine 
Code Programming for 
the Commodore 64 
Author: 

A. P. Stephenson and 

D.J. Stephenson 

Publisher: 

Granada 

Price: 

£7.95 

THIS IS NOT SO MUCH A 
book for the machine code 



machine code knowledge 
which you wish to build 
upon; the authors do claim, 
however, that, so long as 
you've got to grips with 
BASIC and are prepared to 
put in a Jot of hard work, this 
book may be used as an 
introduction to machine 
code. Most of the material 
contained in the book may 
be used with the 6502 
processor which is similar to 
the Commodore's 6510A 
processor. 

Throughout the book, 
the text is illustrated with 
many examples including 
full listings accompanied by 
hex dumps. An assembler is 
needed to master machine 
code; the MIKRO 64 
assembler has been used to 
develop the programs listed 
in this book. Each chapter is 
concluded with a succinct 
and useful summary of the 



check your progress as you 
plough through the book, 
short tests (with answers at 
the back of the book) are 
provided. 

The book starts by 
assessing BASIC, compilers, 
interpreters, ROMs, RAMs 
and other general topics 
and moves on to discuss the 
6502/651 OA microproces- 
sor, various modes, entering 
and assembling code. It 
then covers the area of 
programming in which the 
advantages of machine 
code over BASIC really 
come to the fore, namely 
sort routines, high- 
resolution graphics, sound 
and, finally, an outline of 
TTL logic for those readers 
whose interests extend 
beyond mere program- 
ming. 

Not so much a straight- 
forward introduction to 




machine code, this book is 
rather the serious program- 
mer's guide to mastering 
machine code language on 
the Commodore 64. 



Book Title: 

Commodore 64 Disk 

Systems and Printers 

Author: 

Ian Sinclair 

Publisher: 

Granada 

Price: 

£9.95 



OUTWARD 
bright and 



I THE BOOK'S 
appearance is 
eye-catching with a comp- 
uters in space' design 
adorning the front cover. It 
provides the Commodore 
user, in particular the disc 
system novice, with inform- 
ation on disc systems and 
printers available for use 
with his machine. As well as 
assessing the disc drive, the 
1541, and disc systems 
peculiar to the Commodore 
64, the book covers the 
commands to be used with 
the disc systems, primarily 
LOAD and SAVE, various 
disc utilities and, in greater 
detail, the filing actions, an 
ntegral part of business and 
database applications for 
which disc systems are 
largely required. For those 
of you who do not merely 
intend to use your disc 
system as a means of storing 
programs and data, but wish 
to master the techniques of 
copying and deleting files, 
backing-up discs, writing 
machine code disc routines 
or reading data from dama- 
ged discs, Mr. Sinclair's 
book provides you with the 
knowledge to fulfil these 
highly important functions, 
A whole chapter is devoted 
to a database type program 
which comprises a long 
listing followed by a detai- 
led explanation. The last 
chapter offers information 
on the various printers 
available for use with the 
Commodore 64 and summ n 
arises the ways in which 
(and the success with which) 
they fulfil their function. 

To conclude, the author 
believes, quite rightly, that 



II 





disc systems are a must for 
the serious programmer 
due to the greater memory 
capacity they append to the 
computer. "Commodore 64 
Disk Systems and Printers" 
includes a few (maybe too 
few} clear and succinct 
diagrams. The listings thro- 
ughout the book are made 
easier to fol low by replacing 
the usual indistinctive Com- 
modore graphic symbols 
with CHR$(n) commands. A 
selection of the usual 
appendices are provided 
covering, for example, 
Random Access Files, lists of 
commands and hardware 
suppliers, 



Book Title: 

CBM 64 Programs 
Volume 1 
Programs By: 
Ricnard Franklin 
Edited By; 
Nick Hampshire 
Publisher: 

Duckworth Home 

Computing 

Price: 

£6 + 95 

THE COMBINED EFFORTS 
of Mr. Franklin and Mr. 
Hampshire have produced a 
wide selection of programs 
to be keyed into your CBM 
64. Games, utilities, music, 
graphics, sprites and user 
defined characters, and 
functional programs are all 
covered in this book. 

From an introduction to 
graphics characters and 
machine code routines, the 
book allows you to boldly 
go where probably many a 
Commodore &4 user has 
been before — into space, 
this time with a fairly 
comprehensive version of 
Star Trek. Other games 
included, none of them 
highly original, are 
Hangman, Landmine, Fruit 
Machine, Car and Maze. 

But it's not all fun and 
games. A useful section is 
included on Hi-Res graphics 
containing such gems as 
programs to plot bar charts 
in multi-colour, to display a 
three-dimensional graph in 
standard Hi-Res and to 
display the time as input 
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from the user in the form of 
a 24 hour digital clock. 
Keyboard Synthesizer 
allows you to exploit the 
music capabilities of the 
Commodore 64 by using the 
keyboard as notes. Other 
utilities include programs to 
change the reserved words 
of the Commodore &4, to 
convert machine code 
programs to decimal data 
statements and add them to 
the program and to store 
personar information in the 
form of addresses or diary 



entries in the program. The 
book ends on a note of 
adventure with Will O' The 
Wisp. 

You will need a degree 
of care and patience to 
enter some of the lengthy 
listings contained in this 
book. Having crossed that 
hurdle, although most of 
them have been seen some- 
where before, you will find 
here a broad selection of 
programs, some useful, 
some entertaining, for your 
Commodore 64, 



Book Title: 

Adventure Games for 

the Commodore 64 

Author: 

AJ + Bradbury 

Publisher: 

Granada 

Price: 

£6 + 95 

HAVING EXHAUSTED THE 
software industry's stock of 
adventure games for the 
Commodore 64 and 
consequently having 
realised that, with the 
programming know-how 
and one or two bright and 
original ideas, you could do 
better yourself, here is the 
book to get you started. Not 
only novices but even 
experienced programmers 
wishing to make their 
adventure programs a 
viable financial concern 
should find this book useful. 
The book commences 
with a potted history of the 
computer adventure 
program and lists, and 
expands upon, the most 
salient points to remember 
when creating your own 
adventure. Before churning 
out reams of code, the 
adventure story program- 
mer has to have a story; the 
book goes on to guide the 
reader in devising a suitable 
storyline and in creating the 
characters to participate in 
the adventure. The reader is 
shown, step by step, how to 
build his adventure 
program adding graphics, 
words and sound until the 
completed adventure game 
eventually takes shape 
Many examples and sample 
programs are included 
throughout the book. The 
book ends by predicting the 
adventure game of the 
future. 

Although this book 
claims to cater for the 
beginner, a total novice to 
BASIC may have to look 
elsewhere for an intro- 
duction to the language 
before tackling some of the 
code in the latter half of the 
book. This criticism aside, 
Mr. Bradbury has produced 
a relatively original volume 
in a market where the 
subject matter of the 
literature out putted is 
usually highly repetitive. 



Book Title: 

Business Applications 
Author: 

James Hall 
Publisher: 

Sunshine Books. 
Price: 
£5.95 

THIS BOOK IS IN EFFECT 
one long program which 
has parrs that interact 
with the rest. If you car dig 
out the parts that are helpful 
to you it has some very 
effective and interesting 
techniques. The sub- 
routines are useful though 
there are better ones 
available. The bonk does 
what it says but not fn quite 
the way I like, but others 
rave about it (but then I like 
B. Cartland). At 5.95 it is a 
good buy and one that 
would have its uses. 



Book Title: 

Vic Games 
Author: 
Kevin Bergin 
Publisher: 

Duckworth 
Price: 

£6,95 

ALTHOUGH ENTITLED VJC 
Barnes, this book is a 
collection of games and 
utility programs for the VIC 
20, The games are accredi- 
ted with Toeing 'exciting and 
interesting'. How accurate 
an assessment this is cannot 
be ascertained without 
putting finger to keyboard 
and actually testing the 
games. Each game H f 
however, clearly explained 
and set out with descript- 
ions and program structures 
preceding the listings. 

Some of the games, such 
as Punter, where you have 
to escape the claws of death 
while on an excursion to the 
Post Office and a pretty 
skilful golf game (simply 
called Golf), appear to be 
more interesting than many 
of the volumes of games 
around for the Commodore 
range of machines. Others 




such as Air Attack or 
Invaders sound all to 
familiar. A couple of 
adventure games are also 
included: Grobbit, a mini- 
adventure maze-type game 
or Agent, the object of 
which is to find the 
microfilm and pass it over to 
your contact while surviving 
the deadfy attackers. A few 
useful utilities are also 
provided: Code Creator 
which creates data state- 
ments from Machine Code 
routines and places them in 
user programs in BASIC 
lines or Tape Search which 
saves time by searching for 
and loading programs. 

Maybe more thought 
could have gone into the 
order of the book's contents 
— placing the utilities at the 
end of the hook may have 
made more sense than 



interspersing them with the 
games. But, on the whole, 
Kevin Bergin has produced 
a good, broad selection of 
games for the VIC 20. 



Book Title: 

Commodore 64 Fun 
and Games 
Author: 

Ron Jeffries, Glen 
Fisher and Brian Sawyer 
Publisher: 

Osborne/McGraw-HHI 

Price: 

£9.95 

HERE IT IS FOLKS! — A BIG, 
bright and bumper book of 
fun and games for your 
Commodore 64. These 35 
games exploit the 64's 



ooks 



1 special features such as 
colour, sound, sprites and 
graphics and, since all you 
need to do is copy what you 
see in front of you, you 
don't need to know one end 
of a BASIC instruction from 
another. Before launching 
into the games, the book 
wets your appetite with a set 
of small programs to get you 
used to the notation used rn 
the program listings and the 
colour and graphics 
capabilities of the Com- 
modore 64. 

The ga mes cover a broad 
spectrum ranging from the 
common-place, forgettable 
board-type game such as 
Dots, Spot, Reversi and Leap 
to the fast and furious Fire, 
where you have 3 minutes 
to extinguish a fire, and 
Godzilla, where the might 
of the Japanese armed 
forces are attempting to 
catch Godzilla. Treasure 
hunts loom large with Miser 
or Dive, where the object is 
to receive treasure from a 
sunken ship. A sense of 
humour is required for the 
ludicrous Bat where you 
lead the life of a bat 
bouncing off walls, etc., or 
Lawn where the object is, as 
the title may Imply, to mow 
the lawn as quickly as 
possible. Try your hand at 
gambling with BjackorBets, 
create music with Piano or 
race either to the top of 
Everest with Everest or 
merely to the top of the 
board with Bonzo. And 
they're many more besides 
packed into this entertain- 
ing and easy-to-follow, 
albeit not entirely original, 
book of fun and games. 







SUMMER MADNESS 
SALE FROM SCI(UK) 



N PRICE SPECIALS 

EPSON RX80 (DOT MATRIX), . , .£24WKT £199+ vat =0205 
EPSON RX80FT (DOT MATRIX). £2*5^00 £229+vat-£M3 J5 
>w EPSON FX80 (DOT MATRIX). . . .£43ftfl0 £324+ vat =072 m 
^ EPSON MX 100 (DOT MATRIX). + i475^0 £355+vat=£4o« 25 
EPSON RX100 (DOT MATRIX). . ,f45ft6(T£385+ vat =£442,75 
t EPSON FX10(KDOT MATRIX). . ,£5»tfG £499+ vat =£573. 85 



D AIS YWHEELS* . . at an incredible new LOW PRICE! 

JUKI 6100. just £329 + vat= 




20CPS: BiDirectional & Logic Seeking 
10, 12, 15 & Proportional Spacing 
Wordstar Compatable 
2K Buffer: 13 inch Platen 
Underline: Backspace + Lois more 
Centronics Interface Standard 



THE DAISYWHEEL THAT 
HAS NO COMPETITION 




OPTIONAL RS 232 TRACTOR AND SHEET FEEDER 



We will match any Genuine Price Advertised— 
SCI(UK) IS NEVER BEATEN ON PRICE 



MANY MORE PRINTERS AVAILABLE - 1000s of SCI(UK) BARGAINS, 

send now for the FAMOUS SCI(UK) Cataloging 

for the cheapest prices telephone 0730 68521 or 0730 68522 

MORE SCI(UK) BARGAINS 



SHINWA CP80. . ..£179.00+ vat -£»5 58 

Friction and tractor feed as standard 

aocps 

Bi-directional logic seeking 
13x9 dot matrix giving true descenders 
Sub and superscripts. 
Italic priming and auto underlining 
Condensed, emphasised, expanded and 
double strike printing (can be mixed in a line) 
Parallel interface fitted as standard 




FIDELITY 14" 
COLOUR 

MONITOR 

& COMPOSITE 

VIDEO 

£189,00+ VAT= £217*5 




New from the world famous CANON Company 
CANON 1080a NLQ DM best value ever at. 



,£289.00+VAT=£322 35 




We have interfaces for all types of computers, 
including CBM 64, VIC 20, APPLE, TRS 80, 
IBM, BBC f SPECmUM^U etc. 

"l^^^S^!^^^^ ARRANGED * EDUCATIONAL DISCOUNTS VERY WELCOME 

It's SUNDAY - Do you realise you can order NOW - We are open hn^^ctk. 



DEALER CHQUm^a 

WELCOME 
WHITE FOR DETAILS 



RAN GE KEY LTD. Tr wln^ «i SCHUKI 

SCI(UK) 



SCI 1UM FRf EPQ5T (No itimp n##d»dl 
prTERSFlELD HANTS GU 32, 2*R 



0730 68521 EMPORT ENQUIRIES 

NO TAX 

0730 68522 delivery at cost 



EZXZZmm now 12 High S '«t, PETEHSFIELD. H-r GU32 3JG Td.» 86626 MYWEWS O 




Programming 



on BASIC 
and D.J. Stephenson 



THE BASIC 




IN PART 1 OF THIS SERIES, 
we discussed variable 
names. Before describing 
the different types of 
variable we ought to make 
sure we know exactly what 
is meant by Variable'. This 
word, and many others used 
loosely in everyday speech, 
take on a more restricted 
and precise meaning when 
they are used by program- 
mers, Jt would seem a ha 
splitting distinction to pornt 
out that the terms 'variable' 
and Variable name' are not 
quite the same. Variable 
names, such as AB,BS,orC1 
are reafly symbolic 
addresses, chosen by the 
programmer, to hold 
chunks of information. If we 
write, 



A2 - 34556963 

we are tellrng the computer 
that an area rn memory is to 
be known henceforth as A2 
and that, for the moment, 
this area is to hold the 
number 34556961 We say, 
'for the moment" because ft 
is quite possibfe that we will, 
later on in the program, 
make A 2 hold a different 
number. In other words, the 
contents of the memory 
area ran be varied — hence 
the name. 

We should realise that 
when we name an area in 
memory, as A2 or ZF, the 
BASIC interpreter in ROM is 
responsible for allocating 
the group of machine 
addresses in memory 
corresponding to the 
variable name we have 
chosen. Such machine 
addresses are transparent to 
the programmer and 
virtually of no interest. 
However, it is worth 
mentioning that several 
machine addresses are 
reserved to hold each 
variable irrespective of Its 
magnitude. A single 



memory cell is only eight 
bits 'wide' which, if you 
have experience rn binary 
arithmetic, should tell you 
that the highest absolute 
number which can be 
stored is only 255 decimal. 

Three kinds of variable 
are distinguished by the 
BAS/C interpreter and they 
must not be mixed up. 



Integer variables 



An integer is a whole 
number, positive or 
negative. It has no decimal 
point anywhere. For 
example, 3, 4&8, 58694, 1000 
are aff integers. The largest 
possible integers allowed in 
the Commodore 64 are 
32767 or -32767. To inform 
the interpreter that the 
variable is to hold only 
integers, the character 
must be written after the 
variable name. Examples: 
A%, B3%, SD% are all 
integer variables. 

It fs no good trying to 
store 34,6 in A%. Jf you do, 
the computer will ruthlessly 
truncate downwards to the 
nearest lower integer. For 
example, if we write A% = 
34.6, the contents of A% will 
be truncated to 34. The 
fraction part is lost. Or the 
other hand, if we write A% = 
-34.6 P the contents of A% 
will be -35, If you think this 
fast result conflicts with our 
earlier remark, remember 
that -35 is considered (by 
mathematical types) to be a 
smaller number than -34, Jf 
I have a deficil of I4p r I am 
better off than If f had a 
deficit of 35p. 

Floating point variables 

A floating point variable can 
have a decimal point 
somewhere and can be 
positive or negative. 
Numbers and measure- 



ments in real life are seldom 
integers, so floating point 
numbers are often known as 
'real' numbers to disting- 
uish them from subsets such 
as integers. No special suffix 
is needed after the variable 
name if it is to hold floating 
point n u m bers. For 
example, A1, ZD, R are all 
considered by the inter- 
preter to be floating point 
and they can all hold 
n u m bers such as, 200.46 or - 
456.025, 

There is an awkward 
little quirk which needs 
sorting out regarding 
integers and floating point. 
Although we know that 
integer variables can only 
hold integers, ft is not 
immediately evident that 
floating point variables can 
also store integers. This is 
because floating point 
numbers are reaf numbers 
and real numbers include 
integers! Thus, there is 
nothing agains writing A = 5 
or 62 = 500 or, come to that, 
C - 5,0, even though the '.0' 
is technically redundant. 

Summarising, a floating 
point variable can hold aff 
types of numbers including 
integers but an integer 
variable can only hold 
integers. When you are a 
newcomer to BASIC, you 
may find it safer and less 
complicated to use only 
floating point variables but, 
as your experience grows, 
you would be well advised 
to use integer variables 
wherever possible — they 
execute a little quicker after 
a RUN and they take up a 
little less space in memory. 
Very large and verysmall 
numbers in physics and 
other sciences are repre- 
sented in 'exponential form' 
in order to cut down on the 
number of noughts. For 
example, the electrical 
charge on the electron is so 
small that it would 




req u i r e 



18 noughts after the decimal 
point before the first 
significant figure. Written 
out in f u II, we would get the 
following revolting mess: 

0.0000000000000000001 59 
coulombs. 

Even this is abbreviated to 
three significant digits. 
Besides being error prone 
for humans, this clumsy 
notation would be beyond 
the resources of the 
Commodore 64 because we 
are limited to nine digits of 
precision including leading 
zeros after the decimal 
point. To overcome the 
obstacle presented by large 
and small numbers, we can 
use exponential notation in 
floating point numbers. This 
notation consists of two 
parts: 

• The significant digits 
terminated T>y the letter E 

* The power of 10 multiplier 
Example; 310 can be written 
as 3.1E2 which means 3.1 
multiplied by 10 raised to 

'the power 2. In ordinary 
maths, this would be written 
as 3.1 x 10 2. 

Example: 0.00031 can be 
written as 3,1E-4. 

As a finaf example, we 
return to the charge on the 
electron. This now be- 
comes: 
1.59E-19 

(Note carefully that the 
negative exponent is always 
one more than the number 
of noughts before the first 
significant digit). 

There are certain upper 
limits to be observed. If you 
exceed them, you will get a 
nasty message from the 
computer. These limits are 
as follows: 

+ Or - 1.70141183E+38 
+ or - 2.93873586E-39 



Unless you are an astro- 
physics enthusiast (the 
diameter of the universe is 
predicted to be in the order 
of 10" 76 metres) you are 
unlikely to even approach 
these limits. You may 
wonder why Commodore 
has imposed such a strange 
set of digits for the upper 
limits but, if you persevere 
with our series on machine 
code [running concurrently 
in this magazine}, you may 
be able to crack the puzzle. 

Be very careful when 
entering numbers in 
exponential form. The 
power of 10 multiplier (the 
exponent) is more impor- 
tant than the significant 
digits (the mantissa). If you 
are four out in the mantissa 
you could be mildly out in 
your calculations. If you are 
four out in the exponent, 
the mistake will border on 
the catastrophic. The 
previous examples of 
exponential form may have 
given the impression that 
the mantissa must always be 
a single digit followed by a 
point. This is not so. There 
are various ways of fiddling 
around with the mantissa 
and the exponent. For 
example, 2,456E5 can be 
written as 24,56E4or 245.6E3 
as 2456E2 because all 

the 
It is 




When we put something 
into a string variable, it is 
vitally important to observe 
the so-called 'matching' 
rule. This simply means that 
both sides of an assignment 
must be string variables or in 
equivalent string form. 
Before going into details of 
mis-matching we must 
remember that when we 
wish to assign a string of 
characters to a string 
variable, they must be 
enclosed in double quotes. 
For example, suppose we 
wish to store the following 
message in a string variable 

named MS: 

DANGER! UNEXPLODED 
BOMB _ 



ing we enclose them in 
double quotes. For 
example, A$ = "345" is quite 
legal and 345 will indeed be 
stored in A$, but you can't 
do normal arithmetic on 
numbers held as strings. It 
will never be treated by the 
arithmetic circuits of the 
computer as a number — it 
will be treated as three 
ordinary characters. 

Concatenation of 
strings 

Although normal arithmetic 
cannot be performed on 
strings it is possible to use 
the V sign between strings 
in order to join them 
together into a single large 
string. This is known as 
concatenation. For ex- 
ample, study the following 
segment: 

1100 At - M CONsbk" 
110 B$ - "VATION" 
12D C$ = AS + B$ 



the old. 

3. The contents of the right- 
hand variable remain 
unchanged. 

As an illustration of the 
rules, suppose that before 
the assignment, A con- 
tained 50 and B contained 
30. After A = B, both A and B 
will contain 30, These rules 
are simple but it is so easy to 
get the assignment the 
wrong way round. Remem- 
ber — the left-hand variable 
will receive the result of the 
assignment- As a self-test 
exercise, study the fol- 
lowing programming 
segment: 



or 

three forms represent 
same absolute number, 
just a case of juggling with 
the mantissa ano exponent. 
As you move the point, a 
corresponding change must 
be made to the mantissa. 
Not only can you enter 
numbers in exponential 
form, the computer 
automatically prints out in 
this form if the number 
is less than 0.01 or greater 
than 999999999. 



We must enclose the 
message in double quotes: 

Mi - "DANUR ! UNfcX- 
PLODED BOMB" 



Note that there 
mismatch because 
sides are strings. 

Here are some 
assignments, 

A$~=~ IT " " 

B$ - "WELCOME" 
C$ = B$ 



is no 
both 

legal 



The string variable C$ will 
now hold the word 
CONSERVATION. If the last 
line was ch anged to: 
|120 Ct = Bj + At 



100 A = 30 
110 B = 50 
1 20 C = 70 
130 A ■ B 
14D C = A 



String variables 



A string variable can hold 
virtually anything. Although 
a string can hold a number; 
it can also hold letters, 
punctuation and special 
characters. To inform the 
computer that the variable 
is to hold strings, the name 
must end in the dollar sign 
46 £ $\ For example, AS, D3$, 
SF$ are all string variable 
names. Although the 
mixture doesn't matter, the 
total number of characters 
in one string variable must 
not exceed 255. 



Here are some illegal 
assignments which will 
cause a mismatch en or: 
A$ = WELCOME 
B = "GLOOM" 
C$ = K 
PS = 345 



] 



Notice the last mismatch 
which appears to indicate 
that we can't store numbers 
in a string variable. 
However, we can store 
numbers in strings provid- 




then C$ would hold 
VATIONCONSER. This 
illustrates vividly that 
concatenation Is very much 
different from arithmetic 
addition, even though the 
same sign is used. In 
normal arithmetic, 5+3isthe 
same as 3+5. 

Concatenation does not 
allow an escape route for 
the 255 character limit. For 
example, suppose A$ 
contains 200 characters and 
B$ contains 200 characters. 
Writing, C$ = A$+B$ in an 
attempt to break the rule 
will end in failure (and an 
error message). 

Assignments 

When we write A = B we 
have assigned the value of B 
to A, Assignments are the 
most common of all 
computer operations so it is 
important to examine some 
of the possible pitfalls. The 
rules are as follows: 
1 + The variable on the right 
of the equals sign is copied 
into the variable on the left. 
2, The previous contents of 
the left-hand variable are 
lost because the new 
contents have overwritten 



The contents of the 
variables after the above is 
executed are as follows: 
A = 50 B = 50 C - 50 

Arithmetical assign- 
ments and operators 

The left-hand side of the 
equals must be a single 
variable but the right-hand 
side can be any legitimate 
expression, usually arith- 
metic in nature. 

The kind of operation 
performed depends on the 
operator. There are three 
classes of 'operator*, but, for 
the moment, we are onjy 
interested in the algebraic 
class. There are sin of them, 
and although they are listed 
at the back of the 
Commodore User Manual 
supplied with the machine a 
few extra comments may 
hel p + 

The V operator is used 
for addition when used 
between two variables or 
numbers. 



| Example: C^A+B or C=30+50 
The right hancTside is trie 
expression. The machine 
evaluates the expression 
and places the result in C. 

Tne operator is used 
for subtracting one number 
or variable from another. 
The rule is the same as in 
normal arithmetic, the 
quantity on the right is 
subtracted from the 
quantity on the left. The'-' 
sign can also be used before 
a variable to indicate it is a 
negative number. 



Programming 



[Txamp[e r C=A-& 

Jt is worth emphasfsing 
again that the quantities on 
the right of the equals sign 
are not altered in any way — 
it b only the single variable 
on the left of the equalssign 
which has its contents 
overwritten by the result of 
the operation. In the 
example above, although C 
will finally receive the result 
of A-B, the contents of A 
and B have rot been altered 
in any way by the arithmetic 
process, Thfs is because the 
BASfC interpreter takes 
copres of the variables for 
calculating results. 

The operator is used 
for multiplying two 
numbers or variables 
together. 

lExample: C=A*B 

We mentioned in part l of 
this series what happens rf 
we want multiplication of A 
x B but forget, due to 
common usage, to Include 
the asterisk between them. 
In normal algebra, C=AB 
implies multiplication but 
the computer will not 
multiply because AB is a 
legitimate variable name. 

The operator / is used 
for dividing one variable or 
number by ano t h er. 
Sample: C=A/B 



Parenthesis 

The characters ' ('and Tare 
used to indicate parenthesis 
or, using everyday lang- 
uage, 'brackets'. They act as 
a box to override the natural 
rules of precedence in the 
computer (see page 27 of 
the Commodore 64 User 
Manual). As recommended 
in Part 1, use them liberally 



C will contain the result of 
dividing A by B, just as in 
norma[ algebra. 

The operator is used to 
raise a number or variable to 
a power. It is called 
exponentiation. 

{Example: C =A " 3 ~] 
This is the same as writing 
C=A*A*A but is much 
cleaner and quicker. 

Be careful ff your 
variables are large and the 
power is large. The 
exponentfal operator has an 
enormous appetite for 
magnitude and it is not too 
difficult to produce 
overflow or underflow 
errors. The power can be 
positive or negative so we 
have to remember that a 
number too small can cause 
underflow errors although 
the error message from the 
computer will still say 
overflow error. 




Example; PRINT 10 G7l 



will certainly trigger off an 
overflow error and so will 
PRINT 10-67, 



because the arithmetic in 
complex expressions can be 
very hard to follow if too 
much reliance is placed on 
precedence. Paranthesisare 
used exactly as they would 
be in ordinary algebra 
although, once again, ft is 
easy to make a mistake by 
omftting the multiplication 
operator. 



[sample: D=AiB+C:j j 



won't work as intended. It 
would with normal pencil 
and paper algebra but not 
in BASIC. It should be 
written D=A*(B+Q. 

Another common source 
rce of error which can cause 
frustration is where 
parenthesis are used 
wrongly in division. 



Example: D=(A+B)/C+D 



A+S is dfvided by C first and 
D is added afterwards. If vou 



intend to divide by C+D 
then ft should be written 
D=fA+BJ/fC+D). 

Rounding errors 

It is commonly supposed 
that computing arithmetic is 
dead accurate. For most 
practical purposes, the 
Supposition is true. 
However, slight errors can 
creep due to the finite 
precision of the BASIC 
interpreter. According to 
Commodore, the arithmetic 
is correct to nine significant 
digits. Internal calculations 
are taken to ten digits but, 
before printing out the 
result, the last digit is 
dropped and the ninth digit 
rounded, Jf you are a 
newcomer to computing, 
don't be disillusioned by 
this. After all, how 
important is an error in the 
ninth digit? We should 
remember that in pre- 
historic days, when the slide 
rule was m constant use, we 
were lucky to get three 
significant digit accuracy. 



Even logs, which were 
considered quite good 
enough for most technical 
subjects, only gave four fig- 
ure accuracy. There can be a 
slightly more serious 
problem when using the 
special functions such as SIN 
(*), COSfx) etc. These 
functions are produced by 
special machine code 
subroutines using equations 
which are good approxi- 
mations to the f u nction over 
most of the range. However, 
the accuracy of trig 
functfons deteriorates at the 
extreme end of the range. 
This again can be expected 
because trigonometrical 
functions in real life tend to 




go a bit funny near the 
limits. For example, the 
tangent of 90 degrees is 
nfinity so it is still an 
enormous number when it 
is close to 90 degrees. 
Computers do their best 
but, like us r they are only 
human! All this is worth 
mentioning if only to warn 
you not to worry too much if 
you expect, say, an answer 

of exactly 2 but you get 

1.99W9M. ro try one oljpaM 
these funny answers, runfl 47 
the following, 

100 PR/NT 10 20 

You will get 9. 99999998 E-21 
which is near enough to the 
correct 70E20. 




You are trapped on 
the old Colonial Base 
Signet, with a 
damaged spaceship. 
W.M. Newiand has 





;4B 



While transporting some 
cargo through the perilous 
Garfray sector of the Galaxy 
you ran into a meteorite 
storm; your ship was hit and 
you were forced to make a 
crash landing on the old 
Colonial base of SIGNET, 
On examining your ship you 
found that the vital 
Dylithium Crystals were 
cracked — without these 
your craft was useless; 
suddenly you remember 
that the class of base upon 
which you are nowstranded 
is powered totally by 
Dylithium Crystals, you 
decide to hunt them down 
to use in your ship, k k 

Program structure 

This program was written as 
an experiment in string and 
data handling it is 
constructed in four specific 
sections these are: the 
randomizer, the inter- 
preter, the variable 
initialiser and the room 
descriptions. The computer 
will pass through the 
randomizer, variable 
initialiser and then into the 
room descriptions calling 
the interpreter as a 
subroutine from the last 
section. 

The RANDOMIZER is 
handled by a short routine 
in lines 10-90, this is 
included to prevent the 
adventurer from jumping 
the early parts of the game if 
he inadvertantly gets killed. 

The next section is the 
INTERPRETER this handles 
the user's entries and 
carries out his instructions; 
tne first part of this resides in 
lines 100-235 and finds out 
which of the commands has 
been used and moves the 
computer to the required 
section. Line 240 is a default 
line which will print the 




message: "I DO NOT 
UNDERSTAND" if a 
command is used that is not 
within the games vocab- 



ulary (NB directions and 
"special" commands are 
handled at their specific 
locations). Having decided 



upon which command is 
being used the computer 
moves to the routine; these 
routines reside at: 



"i 



64 Adventure 



TAKE: 260 
INSERT: 330 
TYPE: 590 
WINCH: 640 
SHOOT: 665 
FILL; 820 
UNLOCK: 660 



CONNECT: 900 
BOARD: 960 
OPEN: 1130 
DROP: 1300 
EXAMINE: 1500 
INV(entory): 1600 
QUIT: 1800 



this would be to solve the 
adventure so you'll have to 
experiment to find out how 
this works. 



The third section of the 
program is the VAR- 
IABLE INITIALISER; this sets 
up the major variables, 
namely: ITFM$ (room no, 
item no), ITEM (room no), 



locations; ITEM holds the 
number of items at each 
location, INVS holds the 
objects you are carrying and 
INV holds the number of 
things you are carrying. 




ITEM (room no}, INVS {item 
no} & INV. The first ITEM$ 
holds the names of all the 
objects in the different 



After this is a short 
ending routine andthenthe 
final section: ROOM 
DESCRIPTIONS, to explain 



ERENCE GUIDE. 

The POKEs are: 

POKE 53265.PEEK (53265)or 

64 — to turn on 



5 

10-90 

100-235 
260-1925 
2000-2508 
2510-2580 
3000-4995 

5000-5950 

6000-75BO 

10000-10200 



Line explanations. 



GOSUB to title page 
randomizer 
command decoder 
command subroutines 
variable initialiser 
ending routine 
entry level room 
descriptions 
lower level room 
descriptions 
upper level room 
descriptions 
title page 



This program should work 
on most PET computers 
(providing they have 
enough memory, approx 
32K) although I have not 
tried it, just remove all 
POKEs and colour codes 
from within the quotes. 

Text only 



As this was a text only 
adventure I decided to use 
the neglected multi-colour 
background mode of the 
CBM 64. This allowsthe user 
to have up to four different 
background colours; if you 
wish to use this in your own 
programs here are the 
POKEs as they are not 
included in the U5ER 
MANUAL but they are 
explained fully in the 
PROGRAMMER'S REF- 



POKE 53265,PEEK(53265) 

AND 191 to turn 

off 

In this mode you do, 
however, lose the charac- 
ters from code 64 onwards. 
Instead you have the same 
characters again wrth a 
different background 
colour. 
Therefore: 

Address 53281 effects 0-63 
Address 53282 effects 64-127 
Address 53283 effects 128- 
191 

Address 53284 effects 192- 

These are all used in the 
same way as normal 
background POKEs. 

t hope you find the 
program enjoyable and the 
POKEs useful. 




Program 
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RETURN 
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LMH PRINT -VOj CRN T BORRt THAT. " RETURN H**i*IB« 
- l 2J? ^Cl-l*DRN-«ThENMIWT-THE nONORATL HOMES ERST INTO S>CTHEft" PR [NT "STATION- 
101L IFCl-L»4CRN-7THEHFftINT-THE KlHURfllL HOVE'- UF^T INTO ^nTrffr" PR ht'It*!?^- 
1032 JFC:-;ITHEHn=lh--J-TM.r, -, hhttr ' RETJPN rtNOrHEft PRI«T STflTlOH 

10L5 FdRXK*lTODV KExTXX CHfiN-5(WTO4&W,390e 



1095 
•030 
1B40 

LBS0 

I J 00 
I] 10 
1320 
1 125 
I13S 
L139 
L140 
115a 
1292 



PRINT "DO VDU wl&H TO 00 UP GP 11QU>J" M U BaflKB - PETURrJ 

[*«PUT £NTRV» 

IFEhTRV*»"UP'-THEN]e70 REH RUQn fiSOVE 
rFEH7RVf*"D0UH 'TMENJ IW REM RUCtl BELW 
PRINT -1 1 $HII) (Jp Of? DQW. " ; QOTdl 030 
1FRN-29T*NPR[^T-VUU WI'T CO UP . ' • OOTC 3 A3fl 

[FfiH-^iTHEN42eO REN ROOM ** 

[ |rl iN=52THEHPfi'lHT"Vrxl CftN-T 00 DOMN. ■ GOT u I S.jvi 

imt enmotea rea rooh 

IFRN»29THEN4^00 R£n RQDW *0 
PEN OPEN 

3 PR [ WTt'. EH7 RVI , '. LEN (CHTRVf ) -3> >. " BONNET ■ THEN1 1 58 
3FLEN<ENTRVf K-^ThEHPRJNT-VERi S. NOUH. PLER£E" RETURN 
PRINT"! CRNT OPEN II." RETURN 



^™**mJ^ML- f ?Ji mlt * WITH ft CIRCUIT " PR[NT"K]5S[N&. 
IFLENt ENTRY* j<5TN£HRR INT "VERB t NUUN. PtERSE' RCTuRH 



BO-1 PETLFh 




M.EHSE" RETURN 

-S>)THENWJ-fW <¥WIwv WTQ1330 



Rt" L'FOP 
U00 FOHftR 3 0T0[r.\ 

L303 IFLEH < ENTRY* > i4THENPR INT "VERB I KjUN. 
1310 IF INVf 'I Rfl J*P ] GHT* i! ENTRy* , ( LEI-K Ff-!TPVj . 
IJ^-O 'JF- TPli 

L325 PRIHT-'VOO MPWEWT 0QT OHE TQ WOP.- PETUPH 

j|2S PRlKftV 1 -' 1 **''* 1 " nZn *^ tlfi ' 1 tEM<RN->.:-RlC-Hl f CF^TPV* LE^. EH rp r* > -- , 
LiSO RFT1JRN 

H00 ^ri tvpe cAlum Nij; 

iSfl { F b E r^ T ^' :!TV€HF ' R[NT " VERB * NOUN i PLEASE- RETURN 

IJla pr [ nt^thht" t & T * ncorrec " ' ^ V *e y^p M * NH,T ^ NPR: 1 '■ |TCu * w** 

L500 RbM EXfilllNE 

1585 [FLEN( ENTR't'J : \7THEmF'P 1 NT "VERB 1 NOUN, PLEFSE" fttTiTh 
1510 [F^]D*CENTW* r B.iL£N.ENTR-r't.-a:.:.=^VG^ TfiHI 'THEM 3 30 
1322 IFR]GHT*<emRV*.c UCM cENTl^* / -E>^"lB'THEH "on 
1330 FQRfl»lTOITEHCRH-- W 

;cJ^ JMj;E'1*tRh,flj-"(AV0E>J TH«K"THh^R]HT"lT -5 FULL. * RETuPN 
L57S PR [NT" THERE tSNT fi" , H 3 Df'.ENTRV* . -6, tL£Ni£NTRV*j'?^ .- r "HIRE, " 



B4 Adventure 



I W0 RETUftu 

1S» REM INVENTOR 

161B WINT"IWIINvENTORVr PRINT 

1«B FiftAGi.eToiMV 
less pfintinvkaa.. 
:*4e *xt*a 

L$38 PR INT H 31f TAB 1 15 ) " REti r hh-'»' 

l£6a 0£T« IFR*«"'ThEn16£8 

1670 RETURN 

1700 PRIMT'.W IW 

L?L0 PRIHV-M-1T SAVS. ".NN* 

1720 PRiwr-«-TAifc]5J"j*rPE55 a kevb- 

I7» OETRtf IFA*=""THENj730 
174*? REDJRN 

isee rem quit 

1610 PRINT 'DC VOU UHNT RNOTHER ORHE?" 
I&» OETR4 [Fft*--"THEHlBSfl 
SBSfi JFftf ■ " V'THEWRUH 




LffiW 

:uae 
-on. 

sea* 

2Bfi? 
.2838 

jaw 

2a?B 

jaw 
71W 
21 II 
Z1E8 

2138 
2] 48 
Jl ■ 

ziea 

2171 

SUM 



nENKIMi : 



]Ffl*-."N-THENSTQP 

REN Mb«MM**>**«»+<*« 

REM * ITERS « 

REM NtMlWH»MOMn 

DIM ]TETlttai r 25j 
DIN lTHt(«> CIMCF(42j 

MM 

ITEMiRNJ-l ' 
RN-3 

]TEH<RN)-rireH«im,t»- 
MM 

ITEPHBWJ-l ITEH^RH. [J.-TODL BOX' 
FHRRN-1BT017 

nBWw»)*i ; iTiEri*iiiKa-j» ,, sp(«. suit- 

■MM 
■Mi 

nerww) -l i te>t* erh, i ? "-bottle ■ 

RW-2L 

ITErKRN?"-! ITEH*iPN, L >«'CRv£TAL- 

] TEH (UN > -1 ■ ] TEN* [BNM ) = 1 IM [ TH 1 UH CBVSTH.5 ' 



"CIRCUIT- 
'ID* 



"UJHCH" 

"DKVGEH TANK 8" 



■OKVCth TANK' 



2;?a rn-4l 

2MB ITEMOW^l ITEWJtRN.J*: 
2216 RN-39 

2220 [TE*KRh3»L L Ten* {f"H, 1 >* 
22 30 RN-42 

2240 ET£M(RN)*L ITEM* (UN, ] » 
J230 :-Jv=H 
2268 tHV* flNV J- "BLASTER" 
2279 [«v-|HV*i 

1300 G0TQ3M.Be 

1?00 PEN UiNH[MQ ROUTINE *** 
2503 FOfiA-lTOlNY 

2506 JF:H',-J..F ^-aVLITHIUH CRYSTALS" TWENfi- I W 0OTO25IB 
2587 NEXTH 
250B RETURN 
25 Ifl PR [HT "ID- 
Mil P0K£5S3£=.PfiEK<552ifi5JflN[)l*l 

2313 PRINT- ' — b il . I I I— I |» 

2314 PRINT" ■ 'J 1 i« 

2320 PRINT"!**. 

2- ±3a PR I MT "VOU REPLHLE THF ::RVSTFiLS M yOUfi SHIP" 
234*1 PRINT "AND FLV OFF- SACK ] NTQ the TORE NDSPlTfl-"*, 
!Kfl PR[MT"BLE «WTS 'if THE GHLRXV. " 

.■ F R' • ' PJUU 
2=73 FPINTTflBCltrrfcELL HtlHElll' 
23?5 PRINrUMBIMtlBT', 
239B GQTOLSee 
?000 ttH ****«*»-t***» 
30 IB REM * RUUrli it 

3030 : 

304 i? REM FTjCin *1 
3B4S RH-1 

3C50 "filM^'MrfELHNKfiL M"*KSHOfl* 

3060 FR I HT "Ifltfl H [ 5 IS fl FWJRLV LARGE UQRk fioqn BEBI-" 
3070 PRINT "CflTED TO THE llftlHTEMfiNCe OF THE SHUTTLES" r 
•3B8S PR I Mr 'UH 3 LH gHCE OPEPhTED FROM H-Pf. ]M THE" 
30?B PRINT "CENTRE 15 Pi LfWOE FROSTED fiLHSS UORK" 
-310B PRINT "BENCH WJ TH WflRlQUS TOOLS LflvtNG DH TT." 

atai PRINTS*. ir, print 

3L©2 FDWW-aTDlTEMiRN) 

3103 PRlHT 1 f EMI CRN . Rfl.j 

3104 HExTBH 

3110 PRINT T-- ■■ 

3120 RRlNT rt -iBOUTH-' 
3130 INPUT EHTRVf- 

314a IF EHT^i'SCiJTH'OPEHTRVJr 'i' 1H€Mt200 
3L56 COSUB 100 
3133 FOftJW-lTOBV HEXTXK 
21iJ0 OOTO 3840 
ilVQ REM RCCr «2 
3203 RN-2 
I .^10 PR [ HT '.ISS-HNtiJ HC Sfi •21" 

5Z20 PR['U"«(THie IS TK SECOMD OF T>€ BflSfS LANDING". 

5230 PREMT-flREHS iMTHt CENTRE OF THE FLOD^PHCb IV 

3240 PRINT' fi LFIRCt JJEBILICT SHUTTLE. THAT rtJST MftVt" 

5258 PftINT"LP.[EI ThERE FOR VEflRS UH^ll. A,QHC THE" 

3268 PRINT ■'yRLL5 flNB SPRAHLEL OVEff THE FLOOR «fE" 

3278 H*Irfr-NUMEJ!C05 TOCLS RNL BtT^ OF SPHCECPHFT" 

3208 PftlMT'HCrET r.F THEM USELE'it. " 

j2ei t*jh"nanr. «— j- 

3262 FOfiAH»0T D t TEN ( RH > 

3283 PR 3 NT ] TEn* ■* RH Hft . 

32B* rCXTFifl 

az*a PH1NT-WEXITS 

33BB PRINT ' ■CAST 1 

3iie FP|HT"hCRTH"' 

i.^H INPUT ENTRV* 

333S 1 FENTRVI" " ERST "QRENTRV*r"E " THEN36AA ROOM *3 
■jS-b JFEHrNT'i»'iinR-T>.'OPC--iTfi:'-'f- lHtii^se 
3330 OCSUB LW 

3- 360 [jOTG 1SB8 

3363 FOUWi-ITQDV NEKTJOi 
3400 RETT ROCl*l 43 
3443 RN K 3 
5406 COSOB2S08 

3407 Pit] h T 1 rUBL^M) I 'Ki BAv HI*' 

3410 PRINT* HVTHIS 15 THE FIRST Of THE BASES 2 LHHC Ihd' , 
3*3« PRINT "flfiEflSj A.ONC TVt HHLLS f*'L ACR^ r H!- " 
3440 PRINT 'FLUOR <WE VHPICU& 'OO^S fihJJ iiUflftES HOST ■ 
5430 PRINT-HftE USELESS, " 

3431 F*iNT"ji«r, *— _-r «ihrr 

3433 FOWR-8T0ITEN(HHJ 
5453 «HHTjTEH*fRN r (Wi 
J454 NEXTHfl 

PR]N'-M-E>iJT5 
3470 PRINT" IBCfist- 
34S8 PRINT'SOUTH- 
34S1 INPUT EhTRV* 

3482 1 FENTRVf" " EftfiT * OftfiMTRVf ""E "THEN3408 

3483 IF ENTRV*- ■ ECiJTH 'OftENTRVM "S ■ TMEN33kJB 

34a* uut.-'p :00 

34fl3 F0*ftffl-1TDDY NEXT>« 
3486 ij'.'T . 3400 
1-W8 Rf-M ROOM K4 
^305 

551 a PfilNT r "lSBTTECHNICRL UORKSHUP-J- 

?320 PSJNT'MiTHlS IE A FA1RLV J.J*GE HORK ROOT? LEDI-" 
;530 PRINT 'CRTEE to THE llFllNTENFHCE OF THE SHUTTLES", 
3335 "fllMT-HHrCh ONtt OPESflTE-j FROM HERE. I'l 'HE ' 
3340 PRINT 'CENTRE IS A U*C£ PfrKTEJJ CLflSS KMC 
3556 PR ]H? "BENCH HITH vAfrigus TOOU LfrylNG OH |T." 

3551 Fk:n- "tJPIir, -*/ •— M- P»IMT 

3552 F0Rflft-*)TailTEt1<RH3 

3553 PR t HT [ TEN* I Rw . fi A .' 
355* NE/iT* 

3333 PR[MT""J-rexlTS ■" 
336B PRINT ''MtttftTH' 
j«3 [NFUT ENTWV* 

35?0 [ F FhTRV*-"hJjRi'H'..f!tN'R^* J 'H'T~CH34« 

3575 GObUB 300 

3377 FCft>r/!=tTOD^ HEX T»t 

3500 GQT033EW 

J6Be REh R0CP1 « 

3603 RN>5 

36LS PRlNT-.T-rjfiELEFTlON RKEAB' 

3615 PR!NT"j-afTH|S KflOM IS OBLONG 143, TH fl LRR0E ALUMIH-" J 
3620 PR[NT"U3.N RND UOOS DESfc AT THE EftSTEPN END. H 
3E25 PR I HT" BEHIND THE DESK IS n L*OE BLOCK 0F fc 
St-30 PRtMT"P]&EDN HOLES Ml TH VWflGUS CARDS - MOST " 
3633 PRINT "ARE EHPTV.NExT TO THE DOOR IS A SLOT' 
3678 PRINT "ABOVE UHlLH Is RN OPEN CIRCUIT KV5lH[j- 
3673 PffINT"HITM ft ClR'iM" MISSING.' 
3680 PRlHT-jdsnr , f _w 

363L FQRAA-0TOITeN(RHi PRINTITEhfcRH.PW, h-jXTftfl 






Program listing 



P 



3BU3 PHJHr"^reH[T5 ?' 

'jses print" worth liest- print -south uest j 

3B04 IFDO^ R>0=[ rHENPR[|;T r ERST' 

3SB5 JnPuT tHlPVi 

3606 IFENTfiY**" NORTH t^5!r'CeENTRVJ»"HJ'THeN3200 

386? IFENTRV*-' SOUTH UES T ":-JRENTRVl-"SU'THEn3400 

3686 J FEHTPVJ--6 A$7 1 OKMTRVf- "E 1 A«DDO« RN ? -1THBN390O 

3B6& GOSULfi |H 

3696 FOftfOdlTODYNEWPQl 

>SS5 GOTOiteO 

3J00 REM ROOn •£ 

5985 RH*6 

3907 F«irn'Mrranoiw]L stuti out- 
vie WINT"«[TH]& IS A STALL CECTAN&ULAR ROOM WITH A H 
3915 FfflNT'SINOULAR METAL TRflCV RUNNING DOHH THE h 
^ZU flrlHT" NORTHERN S : DE .■ 5T(*C]N(J OH THE TRACK. II' 
3930 PRINT"A SMALL VEHICALE. IT APPEND TO E* BROKEN". 
3933 PRIHT"M«ir f # — _BT 
3943 FQRAA">1T0ITEN<RN) 
•3943 PR INT 1 TEH1KRN , A A J 1 
3950 NEXTAA 

3953 PRINT "ME* ITS B" 

>>:U PRrNT' *|JEST' 

3*63 IHPUT ENTUYJ 

jy/t) [ I- bHTPVI="j^"3~ ' OREHTPV* = "U ' THEHJS00 

J&afl &L>SUH JOB 

2433 FOftWta ] TODY • NEKTWf 

j.-i'u Kt* h-rinn «.' 

4&J5 194=7 

4<J]0 PPIfiT'rjJBTCHORRIL STATIONS' 

4«£0 Ffflf.T'MITHIS 3S BAS3CLV THE SAT-E fit THE OTHER" 

4&30 PRINT "STAT ION. " 

J0^0 Pfi]hT-Jl«ir r -#/ •""J 

4*15 FGRhh«BTD£TEM<RNJ' 

4^0 -- IMi'tlfFN.Rn 

^bU 'li -1HH 

4G70 WUhT-BitXlTS:*- 

4890 PRINT 'MAST' 

4S30 [i*PUT EHT»V* 

4 1 00 [FENTRV**"E AST " DRENTRv*-" "E " THEN42B0 

4130 GOSUB IN 

4135 FGRXX-LTOrjy NEXTXX 

4 140 ;"i: TL-i Chili 

J. OH REM ROOM h = 

42B5 PN-8 

' RlH' '^aKLCCNEMRV RCCEP'IDN*' 

42:i print '■tthie. t; 'he second recept l:>* hklr that 

42ZB PR I HT" ALL QMS ACCESS TO The OTHER FLOWS THERE" 

4225 PRE NT" IS A DESK SIMILAR TO THHT IN THE FIRST' 

4238 PRE NT "RECEPTION RHER BU~ SMALLER BESIDE NHICH^ 

-1235 PRIHT M 1S STANDING Rhi EVELATCR UITH A SHAU- UED'-J 

4240 PRIHT-SIOH FLASHING INSERT IB' OH LT, E6Hlh.ll' 

4245 PR [NT "ThC DESK 13 A DOOR." 

425© PR I NT" M ITr -*/ *T~M~ PfilHT 

4735 F0RRA«€fT01TE«(RN]> 

4268 PR1HTITEM*(RN.^.- 

4265 HEHTAA 

42« PR]HT"*BCKtTS l- 

4275 PRINT 'WIS TH EAST' PRINT" EAST" PRINT'SOUTH LPS"" 
4277 PfilNr rf JJE$T- 
42E* INPUT ENTRVf 

4295 IFLEFTt^ENTRvi, n-~U-THEH4He 

4290 ]FENTRYf»*NDRTH EH5T "DRENTRV^n "NE J THEN4R08 ' REM ROOTt *20 
429 L IFENTRY*- '"EAST "GREHTRY1= ■ E " THEN4388 

4392 IFEHTRV^-'SOOTk EAST "GAEnl ft V*""SE ' THJ H49?i? =EM fiv.r- *2l 

4293 0OSU5 L90 

429* FQHXX-ITODV NEXTXX 

4295 LOT04.Z&0 

4J0Q i-tn RUUI 19 

4305 

43J0 PfijHl'^JBCORRrDOR*' 

43 IS F*lH-r"HfrH]S IS THE CENTRAL CQftRlJjOR OF THIS" * 

4320 FfrJNT" FLOOR LEW) 1 HG TO ALL THE STAFF OUHftTCftS,-. 

4325 PR1H-'J^> R05" E T C i IT IS FAlftLV LflHj ftNB is - 

4330 FFUN^'ENLV USED FOR ■+:C£S'i. " 

4335 PRlHT'lHJr, -%/ • — \M" PRINT 

13-»0 F»FiA-0TjnLIV.kt4, PPrhTlTEM*.;PN,pfi. '€W'fW 

4345 PRINT "ISCXlTS r PRINT 

4350 PR[HT"NOftTH UEJ>T" PR[MT"HORTN NORTH fcEST 1 MINfHORIH HCRTH ErtST" PSINT^NpR 
TH EAST"* 

4355 PRINT "EftST" PRINT "SOUTH ERST" PR]NT H SOUTH SOUTH EHST" PRlMT "SOUTH SOUTH UES 

4337 PRINT" StuTH kCST" 
4?60 PRINT' 1 NEST" 
43S5 INPUT EHTRV* 

J J70 IFENTRV4- y HEST "OREHTIRV J- " W" THEH42W 

4371 [FENTRV** ""EAST "QfiENTfr Vf * " E " THEN4&B? i REM ROOM tie 

4372 [FENTRV*- "NORTH HEST H ORENT STif = ""NM" DBENTPVt= "NQPTH EftST 'CRENTRV#» "HE" TVCM440 
• 

4373 tftHTRV*-"HORTN NORTH EAST"OR£HTRvt= "NHH ' THEN44D0 
*3?4 tFtHTRVl»"KORTH NORTH EAST H OfENTRVf»"NHE'' THEN44BB 

4i?i L-thTPVi="50UTH HEST"ORENTR-f'»-»"SH-t*ENTRV»="tOuTH eR5T"a?eNTRVl="se-THeN44l) 

a 

43?fi tF6HTRV*-"SOUTH SOUTVI EAST H {]ftENTRViw''SSH' , THEN44wS 
437? iFEHTRVJ-'-SOUTH SOUTH EPS"" ' > 1 Ef' T K-'l = "SSE' , THEII44P* 

41S0 ffjSLV 100 

43S5 fORW-ITOD¥ NEXD« 

439B OOTO4300 

4400 REM ROOHS 1E1.LL.1J 4 13 
4410 PRINT nWBTTfT Durrterw 
4415 RN^tO 

4420 Pfl]NT"*fTHlS [5 STANDPRL BEDBOOH/LIV1NG ROOM" 
4430 PR]NT"flREfl. THERE IS fl BEL HLUHG THE EASTERH" 
444E3 HKJH7-HPLL BEVWJj HHCH fff.E SOME NRHCHftlRS AHA" 
4430 Pfl]HT-R V1BE0 SCREEN TO THE WEST IS A UfcGl 
4433 PPIHT'PJPBOARD CONTAIHIHO STANDARD CSSuE SRES3'. 

446a pr iNT -mm ir, -«/ f—JT 

44b3 fQRHH=eT(JlTEM{RM) 
4^70 PR 1 NT I TEr* f PH . HH > 
4473 »«KTAA 
JJ80 F*]H T '«SrE;::Ti ■' 

4493 FS] NT "■BOOTH" 
HS0 I l-.KU - ENTRV1 

449 L tFEHJftVH"5 i WTH"ORE*JTRV»*"S"THEN43ee 

4492 go^usiw 

4494 FQfiWLTODV NEXTXX 

4493 ijLJT044Be 

43BS REM ROOM «II4 15,16 fe 17 
43 IB PP]NTTJffl5 T RFF QUARTERSr 
4515 RH-14 

4520 PRINT'' MTH2& IS A STPNBARD EEBftOQrn.1 VtHj ftoOl" 
4330 PRIHT'JWEA, THERE IS A BED fCQNb THE EASTERN " 
■J540 PR]HT"Uft_L EEVOHD mCH RftE SOME FRHCHHtR? RHIi" 
4550 «]Nf"A VIDEO SCREEN T(J THE ME5T IS A LflROE " 
4555 PRINT "CUfBORIH! COHTFiININO STPNBflRD ISSUE DREK", 

43ea pRiNT"B«ir, ■— _■■ 

4K5 P0HRA-«TCJ1TEI1<RN) 



437© 
4573 
4 ' 

4tSH 

4sse 

4391 
4592 
4993 
4994 
4995 
46«B 
4603 
4£|B 
4G2B 
4625 
4630 
4635 
4640 
4643 
+eae 

46=T> 
4&«J 
4£43 
46/U 
4fi?9 
4£OS 
4^01 

+692 
Ji'^ 

4?oe 

4710 
4T\Z 
4720 
4730 
4 740 
4750 
4 755 
4 768 
4765 
4770 



PRIHTITEM*i.Rn.*hj 
NEKTW 

PRIHT'-JlttKITSl" 
PR[NT"1BE0UT'H" 
IHPUT EHTRV* 

lFEHTRYf" "SOUTH'-OHEHTHVi- " S' T»«N430e 

BHUfllH 

G0T(343W 

FWta 3 TOBV : NEXTXX 
L5OTO4500 
REM ROOM »19 
«N-10 

•^lHT'^JX.rB 

FRlNT-JBTNlS IS ft WORKOUT flREIH Sthl: 1 HE 1 
PRINT'QHLt RECREftTlOH FfiC] LI TV. EXCEPT THE BRRS" 
PRlHT-DN THE [ T CONTRCHS «_L THE HEEDED" 

PR INT "EQUIPMENT THOUGH l-IJCH OF IT IS 4Ct» IN" 
PR I NT" DISREPAIR. - 
PRINT-WHTV -*s 
FQRRFi-«]TO]TEM';RH> : PRINT 
PRINTITEW' 

njexthh 

PRINT"*«KITS " PRlHT 
FR I NT'EftST " FR INT ■ UE4T " 
INPUT EHTRW* 

E FENTRY*- " ERST , 'ORDJTRV*«"E" THEN47B© 
I FEHTRY»- " WEST "QRENTPV*= ' U" 1 HEN4 j&a 

L>n&usiee 

FORMt-ITOBV'HEKTXX 
ODTO4600 
REM ROOM 419 
PRINT "IinJASH ROOnR" 
■Half 

PRINT -JWHI* 5HRLC 
PRINT "SEVERHL SINK: 

RRlNT-aanr , -t^ * 

POftHH= L TQ [ T£N ( RN > 
-MN-:-F1*..Fh RRi 
NEJiTRH 

PftlNT"B*E>ilT5 V PRINT 
PRINT-t*:ST" 



ROOM CONTAINS ^ SHOHER.A 6HTH r 
. AND A UC. " 
PRINT 




4775 INPUT ENTRV* 

4'51? 3 FENTWTr'4- ' HE&T , 'ORENTR'^*-' , « "THEN46W 

47B5 3FENTRV4--''PEE"THENPRINT"VOU RELIEVE VOUfri£LF, " 0OT047ee 

+737 FQRW1T0DV; NEXTXX 

4799 00TO4719e 

4g£ti REM ROOM »20 

4SW RN-2B 

4B10 PRINT" 

4B25 PRIHT"J«FlN DAK EAC COVER I j£ HHL. *OUHD l4HICH u J 

4S30 PRINT "ARE TABLES *IL LHAtfri. ' 

4S4B RRINT'"Ji*1ir. -9/ •' a£ Jt- :f*lNT 

49-,0 FDPW^flTrjlTEHfRNJ PRINTITEM*iRN. AA> NEKTAA 

+BS0 PRENT"MSEKITS ■' 

4970 PRINT"RMS0UTH HEST" PRINT 

4675 3HPJT tMKVt 

4iafl IFE'1TPVJ="SU,JTH UF ST "QRENTRYJ- "JU " THEH42W 

*937 F0RJW1T0BV NE?*TX:« 
4«9fl BOT043« 
43<JU REM ROOM *2L 
4495 RN-21 

4919 PRINT"M3EAR *2 [TLWLE]' 

4915 PRINT "MBEFORE IT BECAME A TEf*LE TNIS USED TO" 
4923 PRINT"BE A SAR AND STILL HAS THE BAR ALONG THE". 
4925 PR I NT"SOUTNERN HALL. THIS HAL HON HONE'i^R BEEN" 
4939 PRINT"BRRPED WITH A RED DLDTH AND TUB CANI^LES■■ 
4933 PRINT"STAND AT EACH END. AN INSCRIPTION! HAS" 
4949 PRINT"B£EN CARVED INTO THE FRONT IN DIOITS VOU". 
4943 PRINT'-RECOONISE TO BE OF ANOTHER CULTURE.', 

+946 F0RA*ITG3TEH<RN> IFITEM*'.RN, A>- H CRVSTAL'THEHA*ITEM<RTi> 00TO499B 
4947 1 NEXTfl 
4948 0OTD4975 

49SS PR I NT" IN THE MIDDLE OF THE ALTER CS A TALL" 
4955 PR 3 NT "LVNDfi | ORL CRVSTflL. -iJMtL** JN StiE RHD" 
4960 PRSHT "tMRPE 1Q ViXlR LASER CRRTPJOE RLThOUOH ITS 
4965 PRINT-iS NOT TK F I M ILftR BLUE BUT R REIT RHD" 
4V p ft PRlNT-iHITE FROSTED EFECT . ' 

• fp:h- PBiNT-«r. _B' ps] nt 

4977 CV-2 
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49BB FOttW-BTO[TEH<RNJ W]NTlTeriJ(PH,fW> [FITEflXUM.flfiJ-'-aJ-rt^L -THenCVBl 
*S8L lEXTAR 

4992 WtWT'iasxiTS:!" 

4903 PR [NT "•NORTH WEST" 

4904 INPUT ENTRY* 

4983 JF£NT*Y*."NWTH l*ar"OKN7ftVt="NUTHEMJ£W 

4*90 GOEUBJ00 

4992 FDRXX-kTOLV NEKTXX 

4795 GOTQ49fl0 

EOC0 REM LOUER LEVEL 

MIC RFM ft DOM *22 

:.S:3 RH-22 

5fi20 PRINT' rUl.riER LEVEL RECEPTION HfiEH*' 

593B WIHT'WTHIS HDOH IS IhTRISICly THE SfOTE RS THE " 

5640 Pff]HT" OTHER RECERT [ ON AREAS CH THE DCWLEX" 

3950 WMNT-EXCEPT FDR SOME MINOR DETAILS." 

5853 WdNT'Mir, -t.,- • J* 1 PRINT 

Se« FCRAft-0TO[TT;N[RN> PRINT]TEH*<RN,AH) WExTftfl 

58S5 P»]NT'MEX1T5:«" 

5378 PfflKIT'l«En«T'' .»JNr-MJHTH ERST " 

3*73 IMPl/T ENTRY* 

3688 :> r L EF-*cEhlTS H vf.i;--E'THEN3LBB 

=863 1FEHTRVJ--HORT-M EAGT"0ftEN1 RVi= "HE * THEN32 ftfi • REM ROOM «24 

3396 K5JT) lOT 

3992 FOR>3»1TODY NEXTXX 

3*93 OOTDMiQ 

?5 M REM ROOM *23 

3103 Rfi-.j 

sue ppr^T^natcnFjrEK he^v ernes' 

31 15 PRINT 1 ATM] 5 HOUSE 5 iRLL THE lEHORV FOR THE MRJlH' 
3] 20 PRINT ■"COMPUTER 5V3TEM WHICH IS NOW', 

5122 [FCT>LTH£WflIHT u OH "J 00TO513O 

5123 PRINT" SHUT KMf- 

5336 PR [NT" THE ROOM IS RECTAMGUL**' Mi TH LF*GE - 
5J33 PR[h"METfiL CABINETS KUHHiNb DUUM THE SOUTHERN' . 
5MB PRIMT"AND NORTHERN UFCLS. IN THE MIDDLE OF TME' 
3H3 "R IN T 'SOuThERH UFU.L rS R POST MITH H LARGE RED ' . 
"L3B PR[HT"SU[TCH CASINO OH I T. IN THE CENTRE tS Fi- 
3L33 PR[NT"CIRCULAR HOLE WITH THE l*lKUS JN5ERT " 
3I6B PP[HT"MRITTEN AELOH IT ON A PETRL PLROUE . •■ 
= [65 PRINT"X«»irr -i/ *~M- PRINT 




317B FOR«A*«T0ITEMifiNj P*JNTlTEH»fRM,fW> KCWTfW 
Slflfl PRIHT^atXITS r 

5IS2 PRINT "W50UTH WEST" PRtNT"$OJTH EfiE-T" 
3] 63 INPUT ENTRY* 

51fl? [f=EWTPY*»"50UTH HES-T "ORENTftY** " £w THENSEKXi 
3198 [PEHTPYJ--50UTH EAST*aRENTfrY*»"£E"THEHS4wa 
3]JJ bOSUBiee 
3]&3 FQRKX*1T0DY NEXTX* 

3J95 QOTcetea 

32W REM RODM iJ24 

3285 Rr*-i4 

3210 raiHT'CMKCDRDS ROOM* 1 

5315 PRINT "•(THIS ROOM IS SltllLflft TO TK CO^L ' 

5220 PR ; NT " BWKS HITH T>€ SAME HLUM [ MUM CflilHtlS- 

5223 PStNT-LINIHO IT, BUT INSTEAD OF A POST T«RE l%" 

52ffl PR 5 NT ■ R CCfUTER TERMINAL. THIS IS DISPlAvD - 

5235 Pft3HT"WTflB(3:>V.V RECORDS - CLASSIFIED 

5237 POINT "•ENTER CARD UJMBER AND NAME :■" 

32«e wiHT'iar, print 

F ;RW-CT0 L TEN-.HN ! FRJNTrTEHf <RW..A8j NEXTHH 
3J3H FSJHT'llWXITSir 
3555 PR] NT ■■ERST " PR INT -MEET H 
5260 :hPut EHTRV* 

3263 |FENTRY*-"EFfeT"uRF-4TF'.'i^E' "ML , -'^-;00 
3276 1 FENTRV**- HEST"OREHTRVt-"U-TH£N5eO0 

3P?e oosueice 

3285 FORXX»ITOI1V:hEkT>« 
3237 5ETA* : lFW= ,ln THEH5£8? 
3299 WTO5200 

EEM ROOM i£5 
5*93 RH-25 

54IR PRIHT"W16ECigR[TV PBSTr 

5415 WttNT"«THI5 ROOM \1 SPP«z4.Ev F'JfiN] a HtC Uird" 
54J6 PRrNT"OHLV T>€ MlNlrtLH Of COWfpRT. " 

w?. -p[h-'-.(mr, -*/ •^"j-.fsiNT 

'.4V rofiF.A,0TO]TEn(BHi:pttHT|TOl»(HN.fifi^ HEXTHH 
343- PMHT'UmiTS • 

344B PRINT"*eOlJTH Ut^T" PfilHT'EFST' RRINT'tEST" 
5*42 [MFVIT ENTRY* 



IFEHTRV»-"SOUTH hES T "OREHTdt'i'*" ' SN" THEN52M 
IFENTRV>-"EAST '»£N TRVir-£"THCH55ee 
IFENTRVf -•'UEST-OfiENTRVi^-'W THEH5 l&A 
GOSUBLB0 

F0RXXi»lTOIlV MEKT»( 

coTos+ee 

REM ROOM *2£ 
PRIHT"^«1.IFE SUPPORTS'- 

PRINT-WTHIS ROOM HOUSES THE LIFE SSLW^PCRT- 
PR I NT-SYSTEM FOR THE UHOLE COMPLEX. * 

PRiNT"im ir^ 9 _■" 

FORAA-QTO ! TLt. RH ) fRlNTlTErmRH,*/ HEkTAH 
P*)N?"iffKifS I" 
PRlNT-'WCST" -PRINT'ERST- 
JMFUT ENTRVt 

J PENT JfVI- -yEST "QfiEHTHV*- "H - THEH54« 
IFENTlVf ■ ■ ERST ■■□KENTRVS" ■ E" THEHSWa 
0OSUB18B 

FORXK-iTMv t*Xiyx 



3443 
5430 
543E 
5460 
5465 
5470 
5500 

S51B 
53 15 
33M 
532S 

554-B 
555B 
9MI 

55£5 
5570 

warn 

5330 

5600 REM ROOM 127 

sis m- nnCENTRAL SECURirvt" 

5626 PR [ NT " ■fTH [ E. ]S HHOTHER StCURlTV POST, THE MAIN"; 

5&3B PR[NT"ONE FOR THE BASE. TKRE HftE i-LHr TF.PEH ' 

3£3S PR|NT"CHHIRS AND DESKS fUD ft LARGE FlLLJIft" 

3649 PRIHT-CHBIlnrT.-; 

5645 lFWJ«lTHENPftlNT"TK 0RJU ]S OPEN. " 0OT05S55 

5658 PR INT "THE DRHU IS LOCKED." 

5&S5 pRtNi-ixir, •— m nmn 

5£*<J F(3K»*-eT0 1 TIM ( RN > • PR I NTITEMt <RW, flfl i NE^TfW 

Si79 PRtHT"l«EXIT5 F 

167D PR[NT"»CWST' PRIHPT^UEST 1 ' 

3*50 INPUT EHTRV4 

56«a [FEHTRV»i."EAST ' DREH^RV*" * E " TrfNS TtttS 
5633 I FENTRY»»"hEST" DR£HTf?/*x ►U ■ TXM53B0 
*C9B &OSUB100 

FTjtoW-ITODY MEKTXH 
SeaS L.DTC3C6B0 
SfU0 K£n RgnM »sd 
5703 RNe2EI 

3710 PRlNT'MtEHTRRl. COPE!" 

3720 PRlNT-artMlS RDM* IS Fft]RLV EMPTV EXCEPT FOR A" 

3725 fPlHT-CHBlHET RT NIIE END IN l*!CH THE DVL1THIUM" . 

5730 PR ] NT " CSVST ALS HOUSED - [N URTER-LOOEB 1 

3735 PRINT -1 MM UITH ft SRR COHTRCLED IY A COfWIH-" 

5740 PRINT-ATION LOCX.' 

3750 PR]NT '**»lf ' , w — M' PRINT 

:.75I F CRHH- f 1 1 rETKRN* PRINT [TEW (RH. AH) HEMTAA 

3768 PRINT"UEX[TS-|- 

5765 PRtNfWJEST- 

57?6 JNPUT ENTRVt 

3??3 1 FENTRY4- 1 ME'oT "QREiJTRVf »"'n ,, THEH5i0fl 

3776 FQRR-ITOINV [FIWV*<«>- i IM.lTH[U« CRvSTRj,S'' ThCNfl= J H',' HT067H 

3,'?7 hCKTfi 

3776 JFC9«n>EN5e45 

nrne oosueiao 

3733 FORW1T0DV rCXTiOt 
3798 OOTO5700 

3330 PRINT "THE CABINET OPEHf 
3340 C9-1 GOT0577B 

3343 [F1LEFT* ( EHTRV* . 3^"PUT"HHBRIijHT* (ENTfiVf. 6jr"(OTTLE 1 'tHEH3SW 

533B [ FlEFT* ( ENTRY* r 5.> » PLACE ''AN DRIGHTf.ENTRvt . b?="BOTTLE-THEM4."3 WTQ3peei 

^33 GDTQQ37D 

38S0 TOWft-aTOlHY |F[NV*flW^-BOTTLE'THENHfl-]HV OOTCfia^S 
SHfcL fCxTHA 

30*2 RRlHT'VOU DPW'T HFVE ft BOTTLE. ■ BOTO5970 
5865 1FBFHTHEN33BB 

5870 PRIWT-TK CRVSTfiCS EHflVflL UP AHD BECOME USE-" FRJH" "LEii. - EhD 
5300 PRIHT'OJtftV,* 

3S01 FORAA=0TO1NV IF ] HVtc Afl : - " =«CE iUIT 'Ti-£hAfl-[NV QOT05304 

5902 HEX f HA 

5903 PR] NT "YOU HRVE HO SPACE SUIT VOU DIE OF ATHOS-" , Pk:nT"FKRE POJSOHlW," EN 
| 

39*4 FDRFW-ffT01N¥=lFIN¥ttHfl)-'QiWG6H Tfl»£"THENRH-|W 00TDW1O 
35CO HEXTflN 

399fi PRIHT'-VOU HMv€ NO 0>-VGfN VDU I]E OF ATMOSPHERE''. RRINT"POISOHING. - END 
5999 PRINT"OKAV J " 
5919 FORH-aTOjTSPKRIi:' 

5929 IFITEW(RH.fti-"BVLITH]H1 CRYSTALS 'THEM ] *En*'FH.-A)«" h A- [ TEH iVH) 60105*46 
^930 HEXTH 

5940 :NV»1NV+I IHV*( INV^'UVLITHIUH CRYSTAL S" 

5950 00TO57M 

6990 RE*1 UPPER FLOOR 

©B10 REH ROOM *3» 

«J3 RH*» 

£82B PRTNT " rJIFU^ER ^lEP:COn hftEA* 1 

6«23 PRIhT ' MfT'TL Zt EflSC^V THE SFlK Ha THE SEr.LMI]-- 

£030 PWHT'ARV RECgPT JON AREA. " 

*035 PR1HVM7T r. -t.- RRIHT 

tH40 -UfiHR-BTOT TEM<JJN> PRINT ] TEMKRN> Afl ) MEXTAfl 

6843 ^ ] HT ' atTEX I TS : 

€H3B PR]NT"MEP4T' 

6B35 INPUT EHTRV* 

6M0 [FLEFT*<DlTRV« H l> a -<E >< THE>M199 

6B7B OO&JE100 

6973 FDRXK-lTOIlV:N£KT10t 

693fl OOTM910 

6190 REM (tOOM *'jt> 

£195 RH-Jd 

Cllfl RRIHT "3JBSECLH ] TV POSTB" 

eilS PRINT "•(TH [ S POST IS ONLY SPARSLY FURHISHED WITH". 

i\2<6 FR [ NT "ONLY THE MSHIMUM OR COMFORT." 

►;ii5 FR t NT " HS1 IT , -t,- »— M- PRINT 

£130 F0RfW=9Ta|TEM(RH) PRINTITEW^RH, W> NEXT HA 

tl33 PRINT"R«:KIT5 r 

€149 PRIHT-MCRST" PRIHT-HEST- 

6145 INPUT ENTRVi 

fim ]FLEFT*( ENTRY*, I )- H E h THEM£.2*» 
4.166 1FLETHCEHTRV*, I >>."ll h TNEMee« 

■;i?e uusjeisw 

S175 F0ftXX»lTauv.|*=XT5« 

«ise ooToeies 

S200 REM ROOM *2L 
6293 RH»31 

€210 PRIfJT'HanC'EMTRAL COhtTROU R0OM9" 

*215 PRINT ''•It HIS- ROOM CONTROLS EVERYTHING IN THE H 

6220 PRINT "|RSE. THIS IS EASILY OBYIOLG B"r' THE" 

6223 PRINT -BflHKS OF IHSTRUMEHTS AHD EHDLES4 SUPLieS"- 

6236 PRINT "OF CONSOLES. SOME OF THEM ARE ON BUT FT 

«235 PRINT "MAJORITY ARE BROKEN PRUBRELV UNUSED FOR" 

«40 PRINT ■DECADES.-' 

S245 PRlNT h B«ir^ -*/ •""JT-FlflNT 

6250 FORftH-0TOtTEH(RN, PRJHT | TEM*(RN. W, HEiiTAA 

6255 PRINT 'MIxjTS r 

6260 FRlNT-^WfiTH- FPIHT-EFtST" 
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Program listing 
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62SS PR INT-SOUTH". pr | nr"wESr " 
6J70 INPUT ENTRVf 

S3 ffl^SiS3^ggS;B 831 S 

6f?i F0Rra=JT0BV r€Kf« 
*?55 GOTO6J08 
Rfc.l ROOM 
5385 RN»3i 

ea i a ppiNT'.-aacciHFUTEP eocna- 

^f^lS*.™* C0f1PLEX.IT IS A SHAH. UN|T" 

saa print"on the HnmlW Mu of the boom, n has- 
&^ra ppinT"Qff, " . 

6338 print^prinv » r 

tjbi hnPFW.cjujr^RH. r p jir [T f m*. r h , hh, iiextah 
tjta KPr'JT- 45m-.: its »• 
£363 PtTtNT^JM&UUTH" 
€367 IFKV=|TH£MPftJHtCt 
€370 INPUT EHTRY* 
6375 IFLEFTKENTRyf, 
riJlBD &0SUEL68 
•5363 F0Rkx*1T0JjV HENrKtf 
6358 COTuej00 
6468 REfl 

6485 MttMT"* , Tftft<e)-»'V, , C-EnTRflL COMPUTER//-'" 
t41B FRINT " A PLEASE TYPE ENTRY KEVVTiPIi ' 

ooT0635e 
ii4;e print-*!* priht- ■ 

6435 ]FlfV»lTNENPfiTmCB 
«M8 C0TD6.35B 
6500 REM ROOM »33 
5303 RN.33 

6318 prih ■ nsrwiOuRv*' 

CS H SHrfiLLlSH KON WHICH COWTflJNS- 
!2S2 EE NT ^ MEfti£K "FAPChRv to? THE BR'iE. OH" 

P£ HT " 5ajTHBW * IS fi LARGE PLATE CABINET' 

?5IS E£J*r caHTRINIhG the weapons it nn a key tu"; 

■=■"■33 PRINT "HE OPENED.. 

6-540 FRIhT^HJPJC* » — JT' PRINT 

esse pr^nt^me^?*''*' P*iMT]7EMK;(iM,fiH).KXTfin 

£55* PR[NT"JB«lHTH" PR I NT "SOUTH" 

656fl INPUT ENTRVf 

£565 [FLEFT*(EnrR^*. ^."H-THENSiee 

Ishh ^Blaa E ^ TRV, ' L: '" , ' S " flHCf ' 1I1 * <EWtj3 -' tK;:,, ' H ' irHEN?3W !B * 1 ROa " * 4! 

65FJ5 F0RXX-1TOBV HEKTX* 
£990 Q0'K56e 
66a? REM IftA-n 434 
6663 

6518 PRINT "^IL4(£f 

E2itf^H?!!r HIB 16 NORICULfBH. CENfBE OF THE" 
«35 ™ ^ ^ " BBE STf-NDW- Tjv r FR1R stZEB- 
!™ S SlJi"!*^ HHICh HHE ITS SUPPLY FR2T H iTREfitl * 
6636 PRINT-RUNNING DOUH FROM StWE HILLS TO THE" 

PR[NT"NDRTH.TN0UOH THE SLIGHT HKvE LCf« « 
6648 PR iHT "SILVERY GLPNZE OF T« ^HOLErSlWHT- 
5643 PIU NT "THE JOTTDH CF HE L*E WDU CftH fl ■ 
<*47 ctfJHT- SHEET OF BLFICk- METAL' 
--"V • BTOITEM* RNi PRIrtTITEnfCHN.RflJ r€xTAH 

6fa j3 PR ] HI HEX [ TS 

HI? ^ - «J- : ™i^-6wi-«imt-nf™ ewst" 

Cfc?a :FENTRV«-'h(5T-0RENTRVl="U ,, THENfejefl 
■S605 FGR>:n-lTODV NEXTXH 

663a ^Togeee • 
6?aa «en R>2n *js 

67B5 RH-35 

671* PRIHT"HaUflTERFHU.r 

f™ EEJU''* rHIS ]fi fl *»"ERFItL THRT SUPPLIER THE" 
¥J£ ^i M I" LF * :e 70 rHe SOU™ ^*T IT IS MHUTJFUL 5 

PRINT 'BUT H«I1 NO REAL njRPOSE " 
^;?30 WJh'T'Wir. -f/ * PRINT 

rH ] NT (Sit;: [ X ~. ■"■ 
67*5 PH2NT"«&0UTH WEST" : Pfi|NT"EWST'" 
6756 3NPUT EmTrv» 

Hit YJ-^1*Z'^ H ««T-0HEHTRV*-'SH"THEH68W 

Iwa GnkSlSe NTRV *'""" E " Tw63ee fiw " * 37 

5767 FQftXX-ITOUrr NEKTXX 
'3790 G0TCJ67B8 
ddBfi R£(t ROOT *36 
6&*5 (ShMi36 

PRlNT-natROPSl- 
6BI3 PR:nT"VH[-: LHP* FXPR'r-E ijh -f ^ri AT inn rFTi' 
££ifl PR [NT "TO B£ USEBTO MolJiRWS* * ^ ' 

PRIHT"M« IT .. PRINT 
ES! ^*? =0TD [ TEM "*N> : « IHTITEMttRN, Hfl ) KEKTfM 

5340 WIHT-WIORTH £P£T " PRIMT-WESt" 
685B I*UT ENTRVS 

6055 Jl i eNTRyt'« ,, NulfTH EHST H OREHTB , ^|- t NE H TKNb?ftS 
fiSbB ]FLEFr«ENTRV* ( |J-«U-THEMS7W 'HtHh..*, 

ee?e uosuBioe 

6e?^ FDRKH.1T0BV HEXTKX 
tftie 00TD63M 

REM ROOn t37 

RN*57 

55] I PRINT 1 nXENTRHI^CE CftVET' 

FORW-OTUirEHtHNi PR] NT IFFMi'tM.^ NEKTFH 
fciH4i PP[NT"l<aE^lT5 ^ 

gg ^^'efn^Y*" " tST " PRlN7 ^ e5T " PRIHr-SOJTH-.PHINT-OBT* 

[FEKTPV*»"50UTH WEST "QRENTRV*^ "£u 1 THEN68BO 

[rLEFTftEHTRVt, i>«'U-THENS7« 
*3?B IFLEFT*<6NTRV*,l)-"S-THEH7iee8 

»S MSUs[M £HrRVJ - 3 "' £ ' THEM7iee R£J1 Hn0M " : - 
6965 FORXX-J^OHv h«XT<- 
6?W 00T06.MO 

7Fjgpe REn rqom us 

7869 RW-36 

7818 pRrNT- ^m.ftiw 

?625 P»INT 'feHTHil 5 Cfl^ I£ LftftpEP THEN THE FIRST HUE" 



r^3B PGlHThV THE 5TRFW HMD CEHLftm. rSSS IT IS' 

,B35 PRINT -OErvJ QUE THRT THIS IS A UFtlR FOR SOME 1 - 

7848 PRINT'CSEATUBE. ■ 

7845 PR] NT- Mir, W — _W PRJHT 

70-3 FORflH'fiTQ 1 TEMf RN ') RR] HT I TEHf ( PN . ftfi > t€.'/Cm 

7K5 PR3NT"J«X[T3 W 

7668 PPlNT"*naRTH" PRINT ' ERST " 

7665 INPUT EHTRVt 

787B [FLCFTJtENTRV*, D-'-H'ThCNgJW 

7375 tfUEFT* ( EWTRVJj 1 >n 'E' THEN7266 : REM ROOM *40 

7B8B GQ5U9 288 

7885 PQRXX-1TODV NExTJW 

,^8^ OOTO7OB0 

7166 REM ROOM 439 
7165 RN-39 

7118 PRINT "3sMER^ERN6 ' 

^115 PRINT "JfcTHr.5. SMflu. CRVE ONCE FORMED Tt*. ENTER-" 
?128 PR[NT"WlCE TO &EheR*L STQRE. - 

?125 [FRFCHN)-BTHENPR[NT"»JT IS NOW ALUCKED BV fl ROCK FALL 

713B PB [ HT 'MUl IT , -t/ # - JT' PR]NT 

7113 ro«*NBTO[T£H(RNJ RftiNTTTEN»iRN,fiFi) HEXTFW 

7HB PRlhTr'WPCXITI-fr 

7145 PRINT *«HEST' 

7136 IFRF ( RN > " I THEHPRINT 1 EAST " 

7155 INPUT EHTRV* 

7L66 ]FLEFTHEMTRV* J 15--U-'THENe9eB 

7lO ]FLEFTi4ENTRV*,d)- J E-'flHTjWfRM>-LTHEN7586 REM ROOM IMS 

7167 1FENTRVS--THKE OXVQEN TRMf"THENE'JTRV*-£hTPVf 1-" r 
7178 QaSUBl6e 

7|7? F0RXX»iTOJJS/ HExTxx 
7IBfl TJ3T071B* 
rrta RE1 ROOtl 446 
??16 RN»46 

7 i£V PR[NT"rWlCflVE«-' 

VJTT! FR[NT"«THIS IS fl .-. "H 1 - F_ OF UO ! "T ORTHl ICE 
723B t FW RN J «BTt-CNPP [NT ''THERE IS Fl ROCK FHLL TO THE EF1S T * 
724B pRlKfll*ir* -^s * — PRINT 
7245 FOftflPl«0TOITEM(RH> : PRIHTlTEM*{HN,FWj hCXTPfl 
7256 PRINT ■HBE}<1T5 « H 
7253 PRINT-MJ^CST* 
73ee IFRFtRNWITHEHPRlNT'EflST' 

INPUT ENTRY* 
727* J FLEFTtf ENTRV* , 1 >- " U H TNEN7BW 

7275 ]FLEFTKENTRV*. ] >» , E" , flHljRF<RN>"tTHEN.'^B* PEN PUQM 44^ 

7283 FQRXX-1T0BV h6>axx 
7238 0QTD72O8 
^368 REM ROOM 44 L 
7365 RN-41 

7387 PRINT "nSBlXkiV STC*iE8r 

7318 PRINT"J*!HtS HOUSES THREE BUDDIES ALL OF hMICH 
7313 PRINT "Hft£ UMJ5ERILE, THERE WE FL30 TWO 3Ml£LE 




7226 PH[NT"DOOR£ TO THE SOUTH' 
7221 FPINT"Jfflir, -*/ * PRINT 

FWRrt"8T0t TEN<RN> : PRlNT[TEM4<RN, flflJ -hCXTRA 
«33 PRIf'T ' nan- ■ I t-;. ■ 
7340 PRINT ■■IM3FTH < PR'lWT-SOUTM 
7358 INPUT ENTRY* 

T353 IFLEFTKENTRV*. JJ-"N"THEN65BB fiEM ROOM #33 

■:• :i i r- -*..cn-c.-i. i =-5-then74Bu 

7378 CUSUB188 

7373 F0RXX-1T0IJV:HEXTX>; 

73fle 00T0738B 

PRINT -aafXflHET SURFHLEf 
T4LB PRINT 'mhVJJ TRRVEL FOR ABOUT TUO HdURE KFORE" 
?415 PPINT'FRCH ftTNOSPHERE POISONING," 
7426 END 

7566 REN ROOM *«£ 
7565 RH»4v 

7718 PRlHT"^JPOEN£RflL ETCRES - 

7513 r^jM.mrHrs CONTAINS RL THE HfiJCR SUPPLIES FOR-, 
£5ZB PRINT'THE B«SE. rfiSI QF n IS Jtjv..- 

It 3 * PR I H r!?*«Ci *^- M " FP2NT 

75 J5 FORHNtBTOI TEM<RN> ' PR tNT 1 TEMKRN, Hfl J . NE^TfW 

T546 PRlNT 'SiTl- - 

75*5 PRINT 

7546 1 FRF f .3Sia 1 THENPR I NT "NORTH AEST" 
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COMMODORE 

YOUR BEST INDEPENDENT COMMODORE MAGAZINE 




Whatever you do, don't let this happen 
to you. When you rush down to your 
newsagents to get your copy of the 
latest Your Commodore don't suffer the 
disappointment of being told they've 
none left. 

Why not sit in the luxury of your 
own home and feel safe in the 
knowledge that your copies will come 
neatly wrapped winging their way 
through the post and find themselves 
popping through your letter box? 

Whatever your interest in the 
Commodore range of computers and 
peripherals, you simply cannot afford to 
miss a single issue. The magazine is 
packed with news, reviews of the latest 



software, information about the books 
for sale, articles to help you with your 
programming, games to type in and 
play, useful routines to make your 
computing life easier, and all sorts of 
useful, informative and entertaining 
features. So whether your interest is 
purely in the latest games available for 
the VIC 20 or in reading a serious 
review of the most recent hardware for 
your Commodore, you must ensure that 
you read and inwardly digest every issue 
of Your Commodore. 

And it's so easy to do! Just fill out 
the form below, write a cheque and 
send it off to the Subscriptions 
department. You know it makes sense! 



SUBSCRIPTION ORDER 
FORM 

Cut out and SEND TO: 
YOUR COMMODORE 
INFONET LTD., TIMES HSE, 
179 THE MARIOWES, 
HEMEL HEMPSTEAD, 
HERTS, HP1 1BB 
Please commence my personal subscription 
YOUR COMMODORE with the issue 

SUBSCRIPTION 
RATES 

(tick as 
appropriate) 



£13.40 for 12 issues 

UK 

£15.30 for 12 issues 
Overseas Surface 

£31.20 for 12 issues 
Overseas Air Mail 1 



□ 



i am enclosing my (delete as necessary) 
Cheque/Postaf Order/International Money 

Order fori 

(made payable to ASP Ltd) 
OR 

Debit my A cces s/Ba rc/a yea rd+ 
(it delete as necessary) 




rm 



Please use BLOCK CAPITALS and include post codes. 



Name (Mr/ Mrs/ Miss) 
(delete accordingly) 



Address 



EE 



Signature 



Date. 



SNEAKY 
PROGRAMMING 







ALL COMPUTERS AND 
computer systems have 
their quirks, the Com- 
modore is no exception. A 
good programmer will 
know about and program 
around them. A sneaky 
programmer will exploit 
them to the full. This article 
is ail about how to be a 
sneaky programmer 



Loading files 



The Commodore tape 
system is slow and reliable, 
but it does have one feature 
few people know about 
This is the ability to load a 
selected file by using part of 
the file name. To illustrate 
this imagine that you have a 
tape with three programs on 



tape witn tnree programs on 
it called "JOHN", JAMES" 
and "GEORGE". To load the 
first program ("JOHN") you 
can just type in LOAD and 
press RETURN (or use 
SHIFT/RUN STOP). If vol 
wa nt to load the second fi fe, 
bypassing the first you can 
type LOAD "JAMES" and 
the computer will search for 
that file finding, but not 
loading, "JOHN". What 
most people miss is that it is 
not necessary to type the 
whole name in; just LOAD 
"J A and pressing RETURN 
wifl perform the same 
function, similarly to load 
the last file, "GEORGE" 
with the tape wound to the 
beginning it is only 
necessary to type LOAD 
"G and press RETURN. This 
not only saves time but 
means that you can load a 
specific fife even when you 
have forgotten the end of 
the name. 



The 6502 inside a Com- 
modore computer can put 



rogramming 



program is debugged all the 
STOPs can be removed. 

Rogue lines . ^ 

When writrng a program it is 
quite common for there to 
be a line which you are sure 
is right but seems to be 
causing the program to go 
wrong. Tne obvious 
solution is to delete the 
offend! ng line to see if it was 
the culprit. If it wasn't the 
best bet is to re-enter the 
line and try elsewhere. This 
is a little counter- 
productive because you 
end up typing things in 
twice, A neater solution is to 
REM out the line. If you 
change the first three letters 
to REM then the line will do 
nothing while you test the 
program. When you want to 
use the line again you can 
just over type the REM with 
the original letters. G# 
course just taking bits out 
does not cure a program- 
ming problem but it can 
reduce confusion when 
several complicated 
operations are taking place 
at once< 

Screen editing 

The Commodore screen 
editor is one of the nicest 
ways of entering programs 
that anyone has come up 
with. What you enter on the 
screen is what you get. One 
thing it does lack is the 
ability to merge lines. 
Imagine a program with 
these lines 

5100 IFA$="5NEAKY"THEN 
AS-" 1 ' 

5120 PRINT "SNEAKY 
HUH?" 



This routi ne wi II always ori nt 
"SNEAKY HUH?". To 
change it to only print the 
message when A$=" 
SNEAKY" would mean re- 
typing the PRINT "SNEAKY 
HUH?" at the end of 3ine 
5100 and removing line 
5120. The clever way to do 
this is to list the two lines 
and them move the cursor 
to the space between the 
S120 and the PRINT 
command. Enter a colon (:) 
and move the cursor back 



one s 
Now 



ce onto the colon H 
>ld down the shift 



and press insert twenty 
three times, until the coJon 
goes just past the quotes 
from A$=" Still hording 
down the shift press 
RETURN. The cursor will 
move but the line will not 
have been entered. Now 
move the cursor up to the 
line above the 5100 which 
should still be on the screen. 
This line may have the LIST 
command above rt. Type 
LIST again and the frrst part 
of the 5100 line will fall into 
place in front of the end of 
the 5120 line. Move the 
cursor up to this line and 
press RETURN over it. This 
operation sounds compli- 
cated when described on 
paper but if you try it, ^nd 
get into the habit of using it . 
then you will save a lot time 
when changing your 
programs. 



Protection 



There are times when you 
want to protect a program 
from prying eyes. Most 
protection has to be done in 
machine code especially 
when you want to stop 
people from pirating your 
software. However, there 
are cases where just 
stopping a person from 
listing aline will suffice. On 
the Commodore 64 this can 
be done usinga shifted L in a 
REM line. Just type 



7 REM (Shifted L) 

then when you list it the 
result will be: 

/ REM 

?SYNTAX ERROR 
READY, 

Please do not use this in any 
programs you send to "Your 
Commodore" because we 
will only have to remove 
these lines to use the 
program in the magazine. 

IF7THEN100 may at 
first glance seem to be a 
syntax error, if Z what?. The 
meaning is really quite 
simple. The line has the 
same effect as saying 
IFZ OTHEN100 but saves 
three bytes, This is called a 
truth test and there are 
sneaky ways in which it is 
possible to use the equals 



sign. Try PRINT 1=1, this well 
give you the answer -1 
which is the 'G4's way of 
saying true. PRtNT=1 will 
return 0. meaning false. 
These operations should be 
used with care and carefully 
REMed because they can 
get confusing, They are a 
very useful and compact 
way of making a comparison 
and will work with strings as 
well as numbers- 

Incorporating routines 

When writing a large system 
it is common practice to 
have a set of standard 
subroutines which can be 
called from disc when 
needed. On a small system it 
is often desirable to do a 
similar thing but to 
incorporate the routine in 
each program. Jf you have a 
BASIC extension it is 
possible to SAVE the routine 
and then MERGE it into the 
main program. However, if 
you only have a standard 
machine it will be necessary 
to re-type the section of 
code each time it is needed. 
That is unless you are 
sneaky. With routines that 
are less than a screenful you 
can cheat, Load the small 
routine and list it to the 
screen. Make sure that you 
have five lines spare at the 
bottom and then load the 
main program. Without 
clearing the screen take the 
cursor to the first line of the 
routine to be incorporated 
and press RETURN, Do this 
for all the lines you want to 
merge. If you have more 
than twenty lines in the 
subroutine you can repeat 
this process in twenty line 
chunks. 







DATA 

STATEMENTS 



Dataview 



Colchester based software 
publishers, Dataview 
Wordcraft Limited, have just 
published an 6-page 
brochure claiming to 
unravel the mysteries of 
word processing, giving an 
overview of word proces- 
sing, hardware and 
software, how it wilf save 
money or make money, 
with particular reference to 
therr own Wordcraft 
software. 

To obtain a free copy of 
this brochure, write to Amft 



Screen graphics editor 



Studio Software have 
recently released a new 
graphics designer package, 
Designer 64, which, 
supposedly, by relying on 
the standard Commodore 
graphics set, enables users 
to create impressive screen 
designs under program 
control which can then be 
incorporated easily into 
other programs witn great 
effect. 

As well as designers and 
planners, towards whom 
the program is largely 
directed, small businesses 
may also take advantage of 



Danger Mouse 



The popular TV cartoon 
character. Danger Mouse, is 
now starring in his own 
computer game. Creative 
Sparks, part of THORN EMJ 
Computer Software, is 
releasing 'Danger Mouse in 
Double Trouble' on the 
Commodore 64. 

Vour aim is to help 
Danger Mouse, the world s 
greatest secret agent, to 
destroy ace villain, Baron 
Silas Greenback's, evil plan 
to dominate the world. 



Roy, Marketing Manager, 
Dataview Wordcraft Limited 
Radix House, East Street, 
Colchester, Essex COI 2XB. 

Dataview are aiso 
spreading the word on the 
continent having appointed 
distributors in Norway 
(Minor Mi krosystemer 
Norge A/S of Tonsberg), 
Belgrum (Micro Belgium 
Application SPRL of 
Brussels) and the Nether- 
lands (Intelligent Systems 
B.V. of Breda). 



the facilities provided 
Designers 

The package is disc- 
based and the main 
program comes with seven 
demonstration design data 
files, a renumber utility 
program and a user guide, 

Designer 64 is a 
Commodore Approved 
Product and is available on 
disc at £32.95. For further 
information, contact Studio 
Software at Rowan, Western 
Road, Jarvis Brook, 
Crowborough, East Sussex, 
TN6 3EY, 




Creative Sparks have 
worked in dose associatron 
with Cosgro ve/H a 1 1, 
producers of the Danger 
Mouse cartoon series, in 
developing the storyline 
and animation for 'Double 
Trouble', 

The game retails, on 
cassette, at £7,95 and should 
be available early October, 

Creative Sparks are also 
giving the most skilful 
players of 'Danger Mouse in 
Double Trouble' the chance 



to enter a competition and 
win a trip to the Cosgrove/ 
Hall studios to meet the 
creators of Danger Mouse. 
And you'll arrive there in 
style: by Rofls Royce and 
helicopter. 

For further information, 
contact Cordon Reid, 
THORN EMI Computer 
Software, Thomson House, 
2% Farnborough Road, 
Far n borough, Hants, 
Telephone: 0252-543333. 



Craig Communications 
join A.V.S. 



Dick Craig and David Gifes 
have recently formed a new 
company to distribute and 
promote leisure software. 
Under the name of Craig 
Communications, they will 
initially market all the 
leisure products created by 
A/V,5,, including Flight 015 
and Whirlwind 15 on the 
VIC 20. They are also 
marketing System 15000 
which you'll find reviewed 
in the Software Spotlight 
section of this month s Your 
Commodore, 



Mews 



Games to lest your 
brainpower 



On 21st August, Brighton- 
based Amplicon launched 
their first two 'Brarngames', 
Electron Trail and Fame 
Quest, With this new range 
of games, A mpJ icon hope to 
provide the micro com- 
puter market with games 
which offer a challenge 
sufficient to entice the 
players back to the game 
agarn and again. Peter 
Wood of Amplicon reckons 
that his 'Braingames' are", . 
first and foremost easy to 
get into and great fun" but " 
. . .do need some brain 
work on the part of the 
players and so offer an 
element of compulsion". 

In Election Trail the 
player finds himself 
campaigning on behalf of a 
party in the American 
electron. As one pfayer, you 
are campaigning for the 
Republicans while the 
computer backs the 
Democrats. £ach state is 
worth a different number of 
points and has a handicap 
according to the likelihood 
of victory there. The aim is 
to win each state and then 
each region. Each player is 
initially presented with an 
opinion poll; be can then 
study bjs progress at various 
stages of the game by 
comparing new opinion 
poffs against this original 
one. The campaigner can 
gain supporters through 
assorted means of publicity 
covering a range of prices 
such as media campaign, a 
rally, public debate, etc, 
depending on various 
factors such as history, 




hometown, etc, in each 
state. Voting works through 
from the top right band 
state to the bottom with a 
recount demanded if final 
points are too close. The 
game concludes with the 
victorious party emerging to 
the sound of 'Stars and 
Stripes': 

Famr Quest dairm to be 
a simply stratified game 
aiming to appeal to those 
who appreciate fantasies 
and roles. There are 10 
grades each of which is 
attained by your knight 
exiting the castle, comple- 
ting a quest and returning 
safely to the castle. The 



screen is divided into areas 
on a map with a castle in the 
top left and bottom right 
corners. Starting at the top, 
the knieht encounters 
various challenges and the 
opportunity to pick up 
points of fame to reach the 
next grade. Although his 
options are limited at the 
Jowest grade, the knight 
may buy weapons; depend- 
ing on the key pressed (eg, 
*e for east) he will head in a 
different direction, en- 
countering goodies ^nd 
baddies — a dragon, wizard, 
old man and a damsel and 
choosing his method of 
approach — chat, flee or 



fight. With each successful 
encounter, the knight 
leaves the castle with a 
higher fame target. 

Both these strategy 
games retail at £7.95 on 
cassette and £9.95 on disc 
and are available for the 
Commodore 64 from the 
end of August. 

Two further Braingames 
be introduced in 



w 



September, Castle Fear and 
Flame Island. 

For further information, 
contact Sheifa Hart or Lisa 
Reuben at Pubiic Image, 
21 7- 21 & Tottenham Court 
Road, London W1P 9AF, 
Telephone: 01-580-6225. 




New Passenger for 
Bubble Bus 



Bubble Bus Software has 
taken over the marketing of 
business products from 
their offshoot — The 
Computer Room. 

The first package to be 
marketed is SupernewSj a 
newsagents delivery and 
a ceo u n 1 1 n g sy ste m, bas ed 
on either the Commodore 
64 or 8000 computers. This 
package, which has been 



selling consistently for two 
years, looks after up to 3000 
deliveries, produces round 
lists, accounts, pre-order, 
requirements and more. It ' 
retail price is £499,00 exd 
VAT. 

Bubble Bus hope to 
expand its business dealer 
network to handle these 
products. 



News from Apstor Ltd is 
that, although slow off the 
mark, Beta 5 sales are set to 
equal, or even overtake, 
those of its big brother, 
Alpha 10. Reasons proffered 
are the relative compact- 
ness of the Beta 5 and the 



fact that its 10 Mbytes of 
storage are sufficient for 
most companies, 

Apstor claim that both 
their systems combine the 
particular advantages of 
both cartridge-based hard 
discs and floppy disc 



systems, providing a 
solution to micro users who 
need big storage capacity 
with security back-up. 

The units are tough and 
the Beta 5, Ifke the Afpha 70, 
comes in a choice of a 
compact stacked or side-by- 



side configuration, depend- 
ing on your space needs. 

Apstor are based at Unit 
5, Victoria Road Trading 
Estate, Portslade, Brighton, 
Sussex, BN4 1XQ. Tele- 
phone 0273 422512 




Channel 8 News 



Channel 8 Software have 
recently signed reciprocal 
production agreements 
with Comm*data, an 
American company who 
will produce ana market the 
Mysterious Adventure 
series for the Commodore 
64. Accordingly, Channel 8 
Software will now be able to 
offer some of America's 
best-seJIing Commodore 64 
educational software. Each 
Educational Series tape 
contains four programs 
aimed at a specific age 
group and retails at £6 95 
inc. VAT. 

Also hot off the shelves 
of Channel 8 come two 
new games, Borzak and 
Time Zone. 



To give it its fuif title, 
Borzag . .The Amazing Bug- 
Eyed Beastie From Betel- 
geuse, is a fast and furious 
arcade type game where 
Borzag, our anti-hero, is 
trying to get back to his 
space ship after, unintent- 
ionally, crash landing on 
earth en route back from a 
party on the planet CaruJon. 
Borzak can run, jump, duck 
dodge and perform an 
unlimited number of anti- 
grav assisted jumps with 
either keyboard or joystick 
manipulating pits, pools, 
stone walls and various 
creatures on his journey 
home. Borzak is available on 
cassette and retails at £6.95 
inc. VAT. 



Time Zone, written in 
machine code, boasts a fine 
array of graph ics, 20 levels of 
play, multi-sprite anima- 
tion, 5 terrain types with 
perfect scrolling, on screen 
printouts, arcade quality 
sound, three speed star field 
and 'Ripple' High Score 
Table. It is a ft a me for 1 or 2 
players, using joystick or 
keyboard control, the 
object of which is to fight 
alien life forms that have 
changed to look like 
creatures or objects from 
five different time zones, 
ranging from pre-history to 
the future. Time Zone is 
available on tape and retails 
for £6.95. 



Your Computer Christ- 
mas Fair 



The Your Computer 
Christmas Fair will take 
place at Oly mpia 2, London, 
from November 30 to 
December 2, 1984. The 
exhibition, sponsored by 
Your Computer magazine, 
will have on display a large 
seiection of microcom- 
puters, peripherals, soft- 
ware and accessories. 

For further information, 
contact the Exhibition 
Manager, Your Computer 
Christmas Fair, Reed 
Exhibitions, Surrey House, 1 
Throwley Way, Sutton, 
Surrey SMI 4QQ, Tele- 
phone; 01-643-8040. 




Gaines Galore from 
Commodore 



New for the VIC 20 from 
Commodore come Bomber 
Mission, Rapier Punch and 
Star base. 

In Bomber Mission, as a 
World War Jl fighter 
bomber on a mission over 
hostile territory, your aim is 
to fly your aircraft to the 
target, bomb ft and then 
return to base. But it's not as 
simple as it sounds. Your 
mission is beset with life's 
niggling little problems 



Inspired by Lewis Carroll's 
novel, Audiogenic has 
launched Alice in Video- 
land. This storybook game 
contains several different 
scenarios, each relating to a 
specific section of the book 
and includes many of the 
old favounte characters 
such as the White Knights, 
J a b be rwocky, Tweed ledum 
and Tweedledee, the 
Caterpillar, the Red Queen 
and many others. The game 
follows the original story 
fairly closely starting witn 
Alice's arrival at the 
entrance to the rabbit hole 
and continuing with her 
dilemmas with different 
sized doors and keys, bot- 
tles and cakes. The grinning 
Cheshire Cat and pipe 
smoking Caterpillar make 
an appearance in chapter 
two; the White Knights, 
Jaberwocky, Tweedledum 
and Tweedledee in chapter 
three and the Queen of 
Hearts and her croquet 
game in chapter four. The 
game ends when Alice has 
run out of croquet balls. 
Controlled by a joystick 



such as the time available to 
complete the mission, the 
amount of fuel needed, and 
the best type of weapon to 
use. And then there's the 
enemy: how good is enemy 
intelligence, can you detect 
enemy fighters on you radar 
screen before it's too late? 
Having fulfilled your 
mission by bombing your 
target and getting safely 
back to base, your abil- 
ity as a pilot will be 



assessed on the amount of 
fuel and ammunition 
remaining and number of 
enemy aircraft destroyed. 
Bomber Mission's aircraft is 
controlled by a combina- 
tion of joystick and function 
keys, and sound effects are 
incorporated into the 
program which runs on an 
expanded (16K) VIC 20 and 
retails at £4.99. 

Commodore's other two 
new releases may be used 
on any unexpanded VIC 20. 

Jn Rapier Punch, as a 
knight in a darkened room 
witn only the areas you cross 
lit up, your aim is to ffnd the 
hidden treasure chest 
before the timer reaches 
zero and to move on to the 
next level of the game. 
There are 100 levels in the 
game and details of your 
score, game level, number 
of lives remaining and time 
left to complete the game, 
are displayed on the top Wnv. 
of the screen. But your goal 
is hampered by spinning 
crosses, Dragons and 
Dragons' eggs set on ending 
eacn of your 3 lives and 
safeguarding the treasure. 



News 



As you destroy these by 
firing daggers or running 
into them with your rapier, 
and finally achieve the 
ultimate in collecting the 
treasure, you accumulate 
points. 

The aim of Star base is to 
prevent a team of scientists, 
diligently preparing the 
surface of Planet XA2 for 
colonisation, from being 
captured by an a I fen force 
attacking the planet and to 
destroy all the alien 
spacecraft. This is achieved 
by patrolling each of the 
four quadrants of the planet 
(marked across the bottom 
of the screen) and by 
destroying the alien ships 
automatically once you 
have them in your sight. 
The top line of the screen 
tells you how many men you 
have left on the planet's 
surface and, once the 
attacking aliens have been 
destroyed and all your men 
are captured, the game 
ends> 

Both Rapier Punch and 
Starbase need a joystick, 
include full sound effects 
and retail at £4.99. 



Audioge 


nic in Came- 


land 






and incorporaing fine 
graphics ana music, Alice in 
Video I and sells for £12,95. 

Audiogenic have also 
released koala Pad which 
allows Commodore 64 users 
to produce full colour 
illustrations and drawings 
directly on screen with 
relative ease. The system 



includes a small and 
lightweight pad, cassette or 
disc-based software and an 
instruction manual. The 
user has a choice of colour, 
brush size and basic 
functions (such as line, 
circle, box, etc.). Drawings 
can be saved and recalled 
and other options such as 



copy, delete, change 
colour, merge images, are 
included. 

Koala Pad is available o 
both disc and cassette an 
retails at £89.95. 

For further information, 
contact: Audiogenic Ltd, 
P,0. Box 88, Reading, Berks; 
Telephone: 0734-664646. 



IE 




Soaring Commodore 
sales 



According to the 1984 BIS- 
Pedder Annual Census of 
Information Processing, 
Commodore have sold so 
many machines in 1963 that 
by value they are third in the 
table of market leaders, 
behind IBM and ICL but 
ahead of DEC and Sinclair. 



Although not in the same 
league as IBM who captured 
a huge 23J% of the market, 
Commodore's market share 
jumped from 3.6% in 1982 to 
6.3% in 1983, slightly behind 
ICL's 7.2% DEC gained only 
5.1% and Sinclair 4.1%, 



MARKET LEADERS IN VALUE OF COMPUTER SHIPPED 




IN 1983 






percentage 


value shipped in 


Company 


1983 


1982 


IBM 


237 


28.3 


ICL 


7.2 


11.0 


Commodore 


6.3 


3.6 


Digital 


5.1 


53 


Sinclair 


4.1 


1.3 


one percent = 


£22. 4m 


£l6,9m 



Leap forward for 
Cheetah 



Cheetah Marketing has not 
only taken over the sole 
manufacturing and market- 
ing rights to Interpod, the 
Commodore 64 and VIC 20 
interface, but has also 
reduced its price to £59.95. 

Interpod provides 
Commodore users with full 
RS232 and IEEE Interface 
facilities enabling users to 
access all Commodore 
business peripherals and 
take advantage of assorted 
independent products such 
as hard discs, printers, etc. 

Pare Electronics, who 
originally manufactured the 
Interpoa on behalf of 
Oxford Computer Systems 
Ltd., recently acquired 
Cheetah Marketing. Oxford 
Computers' recent pro- 
blems have given Cheetah 
Marketing the opportunity 
to take Interpod under their 
wing. 



Mikro 80 Cross 
Assembler 



Supersoft hope to have 
released their Z-80 cross- 
assembling version of the 
Commodore 64 s excellent 
6502 assembler, Mikro 
Assembler, by September 
1st. Designed to run on the 
Commodore 64, Mikro 80 is 
being written in 6502 
machine code but will 
assemble Z-80 opcodes 
rather than 6502 opcodes. If 
it is a success, Supersoft 
intend to follow Mikro 80 
with versions for other 
processors 

Also being investigated 
by Supersoft is the fdea of a 
direct cable link between 
the 64 and the Z-80 as the 
most likely means to 
transfer assembled code to 
target computers. 



Interface from 3D 



' 3D Digital Design and 
Development Ltd have 
released their latest 
microcomputer interface 
product, the GPIS, This 
scientific, industrial and 
educationat interface is 
designed to work on the 
Commodore, It allows you 
to monitor up to eight 
analog signals with 12-bit 
resolution, and combines 
an integrating analog-to- 
digital convertor and a fast, 
successive approximation 
convertor enabling your 
Commodore to sample at 
rates up to 28 kilo-samples 
per second. Analog outputs 
are made available to give 
you proportional or three- 
term control, whilst the 
digital output enables your 
Commodore 64 to switch to 
up to eight loads with 50 
volts at 400 mA each. The 
digital input facilitates the 
monitoring of eight binary 
signals or contact closures. 

The CFJS is self- 
contained with integral 
power supply, connectors, 
and ribbon cable to your 
Commodore's expansion 
port. Full technical manual 
and a suite of demonstra- 
tion programs are supplied 
with it. This interface retails 
at £700 but 3D offer a 25% 
discount to dealers and 50% 
off the price for demo units. 



News 






Argus hits the small screen 



Argus Press Software have 
just announced their first 

fslans for the Autumn. Their 
atest release in their Mind 
Games series is 'American 
Football', a full graphics 
simulation for one or two 
players available for the 
CBM 64, With the game 
comes a book explaining 'all 
on ever wanted to know 
LH were too afraid to ask' 



about American Football. 

Argus Press are promo- 
ting their products through 
an extensive advertising 
campaign in the press and 
on TV. They already have a 
TV advert for their 
American Footbalf pro- 
gram, booked for the 
SuperbowJ final in January, 
Argus Press Tape Magazines 
will also be supported by TV 



adverts from mid-Sept- 
ember to November. The 
zany characters from the 
'Young Ones' wiJI do the 
voice over for the adverts. 
The Clever Cloggs series of 
programs win also be 
extensively advertised, in 
major consumer magazines. 

Argus Software are at 
No. 1 Golden Square, 
London W1R 3AB. 



Camden Computers 



Commodore Business 
Machines fUKJ Ltd. have 
announced their Com- 
modore Dealership of the 
Year: Birmingham-based 
Camden Computers. In the 
year ended June 19S4, 
Camden Computers ach- 
eved over £800,000 of sales 
of Commodore business 
systems. 

Camden Computers, 
formed in 1971, has been a 
Commodore Approved 
Dealer since Commodore's 
appearance rn the UK 
during the mid 70s. With a 
nationwide, thousand plus 
user-base, Camden has 
become one of Com- 
modore's most successful 
retailers. Brothers Derek 
and Ronald Bailey, sole 
directors of Camden 
Computers, were recently 
presented with a cup by 
Commodore to mark their 
achievement, Naturally, 
they are delighted with the 
award, 

"We have been with 
Commodore since day 
one", said Ron, "so it s 
particularly gratifying to 
reap the rewards of our 
commitment. We supply 
many of the largest and 
most prestigious companies 
in the West Midlands with 
Commodore machines, 
from the earliest PETs to the 
latest 8000 series computers, 
and for us it's been an 
extremely fruitful relation- 
ship". 



International Programming Competition 



On Saturday 20th October, 
the first ever European Heat 
in the thirteen year history 
of the ACM's (Association 
of Computing Machinery) 
International Programming 
Competition will take place 
at Thames Polytechnic, 
London. The contest is 
being sponsored by 
Commodore Business 
Machines (UK) Ltd, and 
Thames Polytechnic, and is 
being organised with the 
full support of the British 



Computer Society. 

The competition takes 
the form of a team of up to 
four undergraduate and 
postgraduate students 
solving a set of six 
programming problems in 
as short a time as possible. 
Solutions may be pro- 
grammed in either Pascal or 
Fortran, using Commodore 
8000 computers. The 
competition will last for six 
hours. The contest will be 
followed by a reception and 



the announcement of the 
two winning teams who will 
go on to represent the 
European region at the Final 
in New Orleans next March. 
Included amongst thepanel 
of judges will be Professor 
Wolff of BBC Television's 
'Great Egg Race', Spectators 
are admitted free of charge. 
The Company's UK 
General Manager, Howard 
Stanworth, believes that 
Commodore should be 
involved with the competi- 



tion due to their position in 
the forefront of British 
education. He states that his 
company intend to 

continue investing heavily 
rn education in this country 
and this is just one of the 
forms that investment w 
take". Through a victory in 
the International Final o 
the competition, he hopes 
to prove that . .Europe 
still feads the world in com- 
puter skifls and program- 
ming creativity". 




Score points as you 
help Sammy the Slug 
meander through 
selection of mazes, 
picking up jars of 
cabbage on his way, 
with this gam 
G Tout 

YOUR TASK IS TO GUIDE 
Sammy through 14 waves 
collecting jars of cabbage. 
Each screen consists of a 
maze of walls. You can walk 
on the walls but not through 
them. Control is with the 
joystick : press Tire' to jump. 

To proceed from the 
start, hit TV: for a random 
maze hit 'R\ The selection 





of mazes includes such 
gems as 'Beam me Up J and 
Fairground'. You havo 'A 
lives on each maze and have 
to collect all the cabbages to 
move onto the next maze. If 
you lose a life, all the 
cabbages re-appear. 

Points are collected for 
retrieving the jars of 
cabbage. 




Program Listing 



0 P0KE53265HPEEK<S326S?flNBa3? 

1 P0KE31,2S3 P(»E52,I27 P0KE5S, 2S5 PQKE55, 127 :P0KE56578. PEEK tfK578>QRS 

2 P0KEX576 , < < PEEM 36376 } FWD252 >Ofi I ) 

3 PCKE53272,<t PEEK 1 53272) flHDI5>0R4a) P0KE33272, < PEEK< 332 721 fim>248 >0R8 

4 P0KE646rl4fl 

28 PCKE36334, PEE* < 36334 )f*H«4 
38 POKE 1 , PEEK ' 1 ,'NND25 ] 

49 F0RG=«T064»S P0KE32768+G,PEEKtS3J^e*GJ NEKT 

58 POKE 1 j PEEK < 1 j 0R4 

€6 POKE 5S334 , PEEK* 5S334 >0fi I 

1 88 RESDR5; : T"T+ 1 : J FflftO - 1 T*CNP0K£32?6e+G»T ■ «K ! GOTOi ee 

iB4 ^^,8,8,8,8,8 

185 PHTW 7* 247^6/223* 283* >*2S1 * 8 

111 WlTAl3e,68,184.. 144,231 , 127. 13,3,8,9,49,252. 235, 255,233,231 

112 DATM*t,tj&< 192,246.252,231,36,68. 146,186, 146,66.36,0 
1 28 DRTfiB, 0.0,6,3. 15, 63, 231 ,0. 0. 24 . 63, 253,233,255, 231 

121 DflfflfiS, 34,22,9,223. 254, 248, 1S2, L?5.36.58. 153,36, 1<*5,0 
12* REMiM*4 •BEETLE <J/K > 

125 DRTRJ, 29, 51, 111,255, 44..fl2, 145, 136.224.244.255,255,108, 146,9 

138 DftTFfiS, 193, 36, 153,98, 36. 1*3, 24, 224 -56,234, 127, 192,0, 192, 0 

133 DATRfl, 192,9, 192, 32, 248, (26-255 

136 H£MM*i*UP BELT t+**t* 

140 DBT856,84, 16, 16, 126.68, 102, 126 

145 WTft6&, 126,98, 68, 23, 28,3,20,0,24,68, 118, lie, 122, 126, 126 
159 MTR130,e4.56,84-16?.170,|78,170 
155 DATA213, 2 lft, 146,254,254, 2 18, 146.254 

J« mJSS?' Hi ' fS'fS' iS *2 ' 255 ' l?U ' 1 ™ ' ' 255 ' 255 ' *»' 1 * ? 9 
173 jmi h 4 (? . j 46,04,58-127. 253, 127.59.0.4,4b, IS. 164 . 233 . 255, 2*3 
1?S WTH0, 141, 82, 47, 114,241 , 1 18,58 

IBB IWTR255,255rl29, 129,129. 129,235, 255, 24, 62. 182, 223,213, ?4 , 248-96 

183 0ATR2 ,7,14, 68, 36, 216, 108,32,8, 126, 125, 118, 112, 1©4,00,32, 

190 WTR24, 24, 68. 68. 60. 66. 16. 16 

195 DftTft2S3, 195.102,68, 6*, 162, 195.255 

252 F0kf*=»rU79 REfi&R P0KE32768+384*«,ft NEXT 

233 FORN»BTO207 : REPiBfl P0KE32768+9+H , fl ME>T 

338 0flTfll26, 78, 74,02, 102,70, 126,9,8.8,8,24,24.24.24.0 

352 B«Tfil26, 2, 2, 126,96,96, 126,8 

354 HPrfl]26,2,2,62,6,6,126,9,64,6S,-6S,126, 12, 12, 12,0 
336 DRTfll26,64,64, 126,6,6. 126, e, 64 .64,64, 126, 98, 98, 126,8 
358 WT8126, 66.66, 6,6,6, 6, 0,126, 66,66, 126, 90, 98, 126- 8 
368 MTfll26.70,7e,126,2,2, 2 8 

361 REHn**i*LETTERS*44W4 

362 DflTp, 126, 66, 66. 126,98,98,98,0. 124,68,68,126,98,98,126,8 
364 DftTFI 1 26, 66, 66. 96. 98, 98, 126.0, 126,66,66,38, 98. 98- 126,0 
366 DATP.I26. 64, 64, 124,96,96, 126.8 

368 »Tfll26,64.64, 124,96,96,96,0, 126,66, 64 . 1 02 . 98,98, 126, 8 
379 DftTftee, 66. 66. 126, 98, 98,9S,0. 16, 16, 16,74.24.24,24 e 

371 REri*****<J**M* 

372 DflTfl2,2,2,6,7e,?0,12*,0.66,66,66, 124.98,98,98,0 

374 WTfle4,64,64,96,96,96, 126,8, 126.74.74. 196, 166,186, 106,0 

376 MTR96, 82, 74. 70, 99, 90, 96*8,126,66, 66, 79. 78,78, 126,8 

373 WT8126, 66, 66, 126,96,96,96,8,126,66,66,106.196,126.8,8 
398 Iifllfll24,68,66, 126,98,98,98,0, 126,98,96,126,2.66.126,8 
382 DPITP126, 16. 16,24,24,24,24,8,66,66.66,98,98.98, 126 8 
384 D9TA66,66. 66, 182,36,24,24,0,74,74,74, [06. 196, IflST 126.0 
3*6. DftTfl66, 66, 126.24,126,66,66,0,66,66,66. 126,24,24,24 6' 
389 IWTF>L2fi, 66,68,8, 18,34, 126-0 

688 P0KE33265, PEEIf;53265.'0R16 PRINT'S" 

610 reifrfT-MMBMMMIFLERSE PRESS SHIFT/RUN, STOP TO LOAD PT 2~ 
REflDV. 



Sammy the sJug uses 
approximately 30 K of 
memory when run, as the 
CBM-64 can only see 16K at 
one time, it has been 
necessary to move the 
screen and VIC 2 chip, this is 
O.K. unless run/stop and 
restore are used which 
causes the program to crash. 

Type in Part 1 then Save. 



Type in Part 2 then Save. 
Remember to Save Part 1 
and Part 2 separately until 
certain that it is working. 

You can stop the 
program and list ft/but do 
NOT use RESTORE key. 

Save before running and 
to get the screen back after 
RUN/STOP- RESTORE type: 
POKE648A 



5 PCt l £56 ITT j^LI'jOOfl 0C=^5 Z1-L50 

iB li-3- aci=66 cx=e nn»8 

1 09 PC*E53230 ■ 2 i P0KE53281 ,9'- PR £ n t " Tmmtamim^itMmwmB' N-221 1 Cfl-8 

L 13 3 UH->iH*l 00=65 

L02 Ffi'[Nr"liM^tf**ft'f**-tf , * , "t"-"*""**""*"-*-tt« L 

L04 PR[H T 'TT» it ' 

L0t F*[H"TT>****++** ♦•*+*«*W**++*M+*+**4+***" 

iee PRiNT-TTft - • * t- 

1L0 PRtNT'TT**************** *4+***W* *" 

112 Pfi[NT'TT> - f" 

114 PPI^T-TT»***#*+*1>**+t**t+*****+^*4++***#+t** 

116 PPIHT-TTT* t h 

116 PRINT'TTT* •** - - - *♦* - _ Htftt' 

120 PRINT "IT* ♦+*tt*4++*t**+**»*++*t**+**4+*t-t*M l 

122 PPINT'TT* *■ 

124 PRINT ■!TTS*#*t****f+tt#»#*+**»#++**t4++M* 

126 PRlNT-TTfr- f 

L 26 FPI NT "TT**>M tf+tt**1'4-f'***f4+ttt^+T*t++*i4+#* ' 



+ 

* + 

* * - 



130 PftIHT-m* t * 

132 PRINT'TT* UttlKI - t 

134 PRINT "TTlfr * ft 

136 PRINT "TTT* * - **** ** ** 

1:38 PRINT' TT» - * 

148 PRINT" Tffr W 1 f tt ** **** * *** Mit H W ttttf t t * f 

142 PRINTTTT* 

] 44 Fp ] MT " TTytrt****************************** t M t»»t" 

149 PRINT 'filHitOMflHWlHitKfltJUFtWIilUr, 5 BThf DEHi 

149 C0SUS63888 

]» OOSUB4O00 i>3-tiT 

155 ppiNTTfiB'-p; ■■■atmammmmm^ >• 

i76 R=fi--l,3 It- '371-eUMJjMT-Hf- c- ■ m ~M • K- " 

172 fll-PEEK'R+fl) «2»PEEKXfl*l+ri> flj3RE£K<ft*2+f1) 

174 lFSl»820PW-920ftfl3=^1>CHOCiSf.*J3?Se SC'S*:*?* C-A-Cfl+L 

176 CFfll = ?4tlBfl2=?4ORF*3=74ThENOOSUB6000e SC-SC*t0O 

178 IFR | -73CPFI2- 750Rf»3r75THEHGO"il JB68W8 : SC=SC+1» 

I Cflfl "WTHtN v T:=vE+2 IFVEi^T^HKiSUBSeee QOTO2B0 
t?7 IPRJ-SSHHDCP-lJfthWL-iTHErNfjOSUE^GPOL- p^fi^ei ryiTO 16888 

[?9 lffl3=83WN»CPi>l2THCNNn-] O05UE3«i00 GOSUS5e00 GO'0200 
L?9 GOTO150 

200 PO.E5J2SB.5 Pi>;E33£8l. ]] F^[NT , ^^l!3llJl^l£lClq^llr^^C^Jl^Ki^^^llI^^W^]^[^[l(■• M-165 Cft-8'»*-£ 
261 fi'=35 Rl=3 P0=ti4 



202 


FPINT'n MINI 


1 M 1 1 


i ri 1 1 1 1 1 1 1 1 1 1 1 1 


1 1 M 1 


1 M 1 1 M " 




£M* 


ppiNt-m a 




i - 


1 - 


1 


Ml 


2P6 


phint-th 1 


mi 


II 1 1 1 Mill 


1 1 


II III 




20B 


PRIhIT'Tn 1 














219 


print "m i 


i i 


Mil illl 


1 


1 Ml 1 


1 Mil 1 




212 


print* rm 














214 


PRINT" TTH i 





1 1 1 1 1 


Illl 


1 1 


III II 




216 


PRINTTTTH 














218 


PRINT *TTP \ U\ 





1 1 II 1 1 1 1 1 1 1 


MM 


1 i i i I 


1 II 1 1 




229 


PRINT -TTH 














222 


print "rm i 


urn 


1 1 1 1 1 1 1 H 1 1 I II 1 


Mill 


M 1 1 1 1 1 1 




224 


PRINT "TTI 














226 


print "rm i i 1 1 


Mill 


III 1 1 1 II 1 1 » 


1 11 1 


II 1 II 


1 1 1 1 1 




229 


PRINT'TTT 










1 




238 


PRiNT-m i 


mil 


Ml 1 1 1 1 1 1 1 1 


MM 


1 11 II 


1 1 


n 


£32 


print -rm 














23* 


PRINT -TTJ - I 


l 


- 






1 1 




236 


PRINT 'TTT 1 


_ 1 1 


Ml I I III 1 1 1 


Illl 


1 M II 


1 




23B 


PRINT "TTI 1 
PRINT "TTS i 










1 1 




240 


inn 


1 1 1 1 1 II 1 1 M 


MM 


1 II 1 1 


Illl 




24£ 


PRINT "TTJ 














244 


print 'rm iiii 


Mill 


III 1 1 Ml 1 I 1 


MM 


Mill 


1 1 II 1 1 II 





245 PRINT ■ IBI*milWM(«JIUWW^KiC'7»IrK« 3 "THE I^ZES 

24j 9 mm m» 

250 OO&UB4000 

255 PRINTTR£(R ) 'MMKMUMMW? " 

256 RRINTTflB'l RL ) "■0Od " 

237 R-ft-1- IFR<:3THCNfRINTTHBtR)'TTm " R»35 

250 R1»*>L*1.S E FR 1 > 34TMEHPF I1T Tnt PL "1 h Pl-3 

2?2 Hl-PEElf-Pi'M W=PEE*;(frm'ti> -R3-PEEK<H*2+fl) 

2F4 ]Ffll*02aRft2-02ORfl3"S2THEHGOSuB639&3 SC«SO50 Cfl-Cfl+l 




4 



m 



Program Listing 



27S IFWl-««fl2»&3tJRH^S; T P£ , lf.n*i 'f^eflWi- 5C-i/"*188 

gB IF*»5MTMEriV£:ryE+ t [f-Vfc. -V TANGOS! E^.rtfiL« y£=|i ouTn'fijg 

£38 ]FA"<=£ : ,Ht-['. UIHtliCO'UKeOOt- jH-i. t^-i M"f - . in 

299 00T0258 

380 PDp.E53290.-4 P0hE5?2?.l.3 FR [ NT "rRtoHJimtfprwiPMPW^ • • uh-" 

39 1 CA«0 0O=hT. 

302 PR [HT" H HH'H HHUHWtWHWtHW^WWtW 1 



304 cfEHT'Tn* _ 4 

30* ^|-4T ■TTT* ***** * 

308 PRINT "Tr* _ * # _ 

3 LP PP] f'T "~m****+ * 4***4 

312 PPIMT H TT> - * * 

:M Fp]hT"~m* tHtt * 

316 PR]NT"TT* * *- 



* - 

* t 
|_ * 
t * 

+ -f 

tt****t**+*tt**** 

* -*■ 



313 PR]NT"rm***+* tttftt+HWtMtt + *+****+*- 
328 PRjNT'TDt - * * + _ f 

522 PRINT'TTT* ***** ***** t **t**+*t* **+*" 
324 PRfNT"TT> ♦ t * * .. + ' 

326 FPE NT" ■-["["*«** ***« * ***** t ******** ' 
328 PRENT'TT* - -ft * - *" 

JjM PRrn r "TT* ********* ***** *+*•*+*** ***+' 
332 PP[HT"TT> 4 *_ #_ _ *- 

324 PfifNT- Tn***** * ************* ****t*4+*-*4 ■ 



J36 PF rNT"TTl*_ 
J33 PRIWT"TT» 
348 PflNT-TTT* 
342 PRJNT"-TT> 

344 P*IMT"TTM 

345 PPIMT"*W* 



** 
t 

t 

****+! 



***** 
* 

* * 



4 

* * *«*" 

* * * *" 
F***4+**4**t**" 



imitxtwmwwm a RpisflpPErWimo tricki 

54? GO5UK380& 

i"2 Fll=PEE>.XfHlT' fl2=PEEP. R^PEEI 1 ■ F|*2*M ■ 

3:74 IFfl1^0RW=62l3tW>82THEN&0SLIB63998- SC-SC+38 Cft-CP>l -CC-CC+1 

393 IFrt«>SeeTh€HVE» , /E*2 IFVE>5TH£NjiOSllSeOO0 YE-6 0OTO488 

397 IFflj-S3fiNtOfl>2*WIIPU,rlTheW'jOSUB5O0O0-OOSU!BSe08 GOTO 16888 

396 IFftS^tl^hht'lH.-^rHtli.vj-SUPSBSM GOSUB3B80 GOTO 4*8) 

3?5 0070:350 

400 poKE5:-jeo^ .P0KE5328i,e ppw:i 

401 9C=o3 

402 PR [NT 
404 PP.{NT"Tr»-»B 

486 PRINT" - ms****9****44+tt * 
488 P*![NT"TTTI tt**+ttt*t*tt**+**** 
418 PRINT'TTTt -ft*********** f 

412 pftiNT"rm» 444*****t+t**+**#* 

414 PPIUT'TTl* - *********** f 
41* PRINT' TT3**t44 _ ********>***** 

418 PPTNT"T"n* *********** 
428 PF ] h'T " T T W ******** 

422 PRINT "TTT* *********** 
424 PRINT "TTT* ********** 

426 PR INT" TTT* _ _****+***++* 
4^3 PPlhT-TfT* ********** 
438 PRINT- TTT* 

452 PP] NT "TTT* ******** 

FFIhT'TT>T+** 
436 PRINT "TTT* 



4*4 ******* 



4 
• 

*" 
*' 

****+***4++ 

. * 



439 PPIh'T-TT>»*+***4+* 

440 PPJHT'-TTT* 
4*2 PftlHT"TTM 

444 PF lhT t T^^+t^^^+^^^^+^f*^^^^*^^! ^ t*"]''*^^ " 

443 PPlMT H IM*)«K-W ! r P lrM^[ P »pq.|p>>>>!PW J fTHE w*k rooms 

44? [.^3000 
450 GOSUG480l!l 

4?2 Ftl=PEEK :Pt*ft> fl2-P£EK. tPt^ L *ff J : iR3=P£jEK< FH2>hH > 
474 ]Fftl=62l?R^ , =e20Ffl3*e2THENOO9JB639¥e : £C=SC+58:Cfi=M+L 
476 P(*EFl*M+4eJ-C0 .i f , O^EPii-L*N+-'e*C0,? r-OKEH+2*N440»CO , ? 
4?6 POKtFi*PH4e*C0 > 3> POkEfl* I »N-4*i*C:0 ■ 4 • POf"EHi'2*H^0'*CO J * 
4S0 MKEfl+H-l+CO , ii : P0K:Efl+2*H* i+CO , 9 

4?5 ]Fflfl: 58etTMEIIVE='/E*2 L^Vt^THEMGC'^JSuOW VE=d i?OTri500 
497 IFRlftHKWUflNEPL-iTHEHOWjBSeM* : 00SUBSM8 OOT016C00 
4?S [FfllFWKfl?-14rHCNJjOSLK»0WOOSUB , 5eC0 OOTO50ft 
499 O0T04B0 

• •'«•• ••• : : ; > :•-_:; 0 FPIir >> -i-i-^.^-.-:-:-:^-nr>ir:- 

561 QQ-86 

504 PRINT' TTl'-*prt: _ _ J * 

386 PR I NT ""TTJ':'»»:' i 5- WOOCft x" 



r^^^i Hft*5 Cft*0 



!50e pptHT^Tn- 

5L0 PPCNT'TTV 
■3L2 p-RLNT-TTT' 
5L4 PSWTTt-: 
3 It Pft[NT"TTt-:fc 
518 PSIHT'TTt- a 
320 PRINT"TTT>«] ■ 
522 PRINT" 1 TT> ■ 
324 PPHJT"TT1=< * • 
526 PPIUT-TTK 
5£e P*INT "TTt". 
536 PPINT H TnK 
532' FPlNT'TTTr 
534 PPTNT"TT> 



• ^1 



a 
3 • 



- sr~ Bta-jn x 

■ XXXWCOQOt x H 
H X a - H x" 

X XXXKOOCCjIV" 
K 4 

WOW XXKXK" 
X" 

*XXXXX X" 

a_« x" 



m a- El 

- 

x 

-Jt .<:■;■:». 
1 X 

H <.-och; x. 
i; -4- * - 

• T .4^1 XXXXX 



-:rn 

a. ? -■- 

x n 

336 PP1HT— m*- a* * 
539 PRIMT H_ n> 
548 PPINT ,,r m. 

542 PP]NT"TTV 
W PRINT-TTV 

543 PR] NT 
M? OOSUB63800 
558 C0^(Jl4)SPe 

3?2 ft ] "PEEK <fl+fl .■ FC=PEEK>fr+li-Mf «-PEEh ' fl*2+|ij 

]FHil-S2OPfl2=32lO(W5-S£T|«HO0SUB639?8-5C-SCt50 Cfi-Cfl*l 
5. 3 ]Fft ]=>\*. **i2=3t^:*tFI3-S0ThEhH.O';i.lEfc00W 



1_S] > 

X XXXXWKXXX" 

xr 

■ ■■ a _ #? xxxKowxxx x* 

a* 1 y" 



■THE lPVPTJ 



588 

393 

597 
MS 
599 
600 
681 
682 
684 
6E£ 
685 
618 
6]2 
614 
SIS 
61S 
S28 
622 
624 
S2S 
628 
S38 
S32 
£34 
436 
633 

S4tP 

€42 
644 
■1-4? 

■.^0 
651 

63S 
t57 

674 

693 

e?e 

780 
781 
782 
7S4 

786 
718 
712 
714 
716 
7JS 
728 
722 
724 
726 
72S 

7:2 
734 

736 
738 
74& 
742 
744 
745 
749 
750 
751 
772 
774 
79-j 
797 
796 
799 
■■■■5 
-"I 
342 
884 
986- 
S£:l 
918 
912 
814 
916 
018 

022 

524 

928 
B9I 
932 
9:34 
036 
938 

842 
844 

845 
54? 
<350 
S3 
860 



[ Ffl ] =€llORFt2-a 1 0RlH3"-9 L THENtfQSl i^jfuH? 
IfflR55e8THCNVE=V€*2 : IPv£i5THEH&3SU?6880 V£ = 
IFfll.-83WlK^15flNPPL = lTHENrjiiSU£'00W- ".V.l F^.mn 
IFfll»&3W»Cft>15TheMGCSiJBWflB i-j- J iJE"^e80 Gi'iTOfaftS 
G0T0558 

PCKE33288 , 2 P0KE5 32e J . 1 fl Ffr [ N " "^i(l(WO(M»lPDWWPJi|Pi. 
M«74t (W=f?3 

PF. TnT Bf^++t^^^ ? ++**^ ^ ^ 

PRINT'TTW ■ _ 

PRINT" TTT***** ** * a-H * *** 

PRINT ■"TTT* 
PPINT-TTT* 
PP]NT rt TT> 
PR]NT"~m* 
PP]M - TTW 
PF U.T- 

print-it* 

PRJNfT"Tni 
PRINT'"Tnf 
PP]MT"TTT*****t* 

p«iNrr , 'Tn* 

■-v IM ■ TTl*4+***44+*********-***41 

pp]NT-Tn#»- 



JPIPWXW Ufl=6 -Cfl-8-CCx8 



** 

*********** * a-js ******** a — It * 
a- R * + tit - .At t 
******* * m K ***** ******** + 

I- R * 

******+*****+****+****+****+** 
■ K *f*4*ttt4 a. IS tt+tt + 

**** B— R *+++***+ B— R + 

*** ■ R *** *+ * 

t l-R ***** + 



h***H 



+ a~n + 



**** 



*+ 44 




t+**' 






* rt 


* + 


* * 


*4* ' 




t* H 


b n* 


* tM 


*** 


+-#" 

»■■ 









PR I hfT" TTT* H it ********* ********** ********** 
PRINT-TH* R- B * 

FK I NT" "m**************************************** 

pPEin- rnt * *ajt * i-R *tt* 

PP:nT'-mt * aj! * * t_R * 3»R* 

PR 1 NT ,, TTT***T ***** ******* t*********************** ' 

,MM .1.11. 

iSO^UE4O80 

001 i 

IFC8-10THENMx4Sl r*l=ll 
lFCB=3 6THEHM-t-L4 '.ft-LT 
IF1QH«28THENW=26 CR-21 

PH=PEEK vR*n ■ 'Ht-PtE I ■ k+ I *H 1=1 i-PEEP '• H*t*M.i 

IFfl 3 m3209.fi2f320P.fi 3"82T>CW00SUE6 3999 SC'jSC *50 Cfl-Cfl* 1 

IFflfi>3fleTHENVE=yE+^ >FVE>3ThCH6OSiJB6ft0a WE=8 OOtOTW 

IF83-8.3^*^I)C8:•24flNIlF1.-tT^CI^GOiJJE5000t i 3O-:iJE:'j00ti GOTO [6888 

] FA3-83»JDC8"v4THEW-*gjI^G0C- >Vi ... Gj:iT0788 

GOT0658 

POK1E532E*' 13 F iV E5 328 1 ■ S PR] NT " Tmt1TTt trr*'""~' 
11*8 Hf*-7 iM-0 CFl^O Ct>"?0 

pp i r ■ ********************** ********** ' 

PP[tJ"TT> 

PRINT--rrTt*tt a-T *•*■ *** B-23 *** *** B-.T *** ***" 

PPIWT"TT> •■• 
PFI^'TTTt** 
PRTUfTD* 
PRIHT'TDt* 
PPINT"TT> 
PRINT '"m*** 
PPINT"TT> 
PPlHT'TTT**** 
PR INT " TTlta-JI 
PRINT " TTT4+*** 
PR rNT^TTT* 
PR]NT"TT>*»*»» 
PRINT" TTT*- 
PP ] NT ™ TT>***» 
PRSNrr n TTl* 
f P E I iT " TTT4+++ 
LI "I*. - 
FPlHT"TTTtt* 
P*INT h TT>**4 
pp[m t ' *pj*]pinpn 

C0SUB488B 
CC-9 

HL=PEEM «HHI H^-l-Kt- A-H+H- M.-;-PEEt ■ H*^H • 
IFC|L=an:* , fl2=82CiRfl3=S2THEH<50SlJF>j3 c,c « Sr=-^">5fi rp--- fl-H 
IFfW>588THENVE-VE*2 [F-.E" 5-HENGOCUDC068 vE-ti f.OTOSOO 
IFfl3=93flHDC8: ]]^BPL=STi4LH0':'j'.iBie«( GttSU838W MrOlb*08 
lFfi3-83RHDCHMlTHEfiGOSI/E50G0Ci Q03UB5880 O0TQ888 
'3OT0759- 

P0KE53288..9 PG1-E53281 , 0 ' PRINT "." 
NH=1 Q0=76 H=0 n=M-.3 U»-S 

PRINT" Ril I I J I I I I I I I I M I I M 1 ,1 I I I I I I I I , I, I LL-U-U . J. 
PFINTTTT.* IS 1 Mill 

PR ] NT " ~ m I : J I I I I I 
PRIMT H TTT_ 
PRIHT-T H I L J I I 
RRINT"TTT_ 
PR|MT"TTL 
PR]HT"TTT_ 
PRlffT-TTL 
PRINT" 
fRJNT" 
PRIHT" 
PRINT' 1 
PRINT" 
PRINT" 
PP]NT" 
PRINT" 

p R]NT""m_U_LLJJ 
PRINT'TTL 
FRINTT" 
PRINT-TTL 

PR I NT" TTI I I I I I I i I I.U. 
PR|NT H 




■6TEPRINC STOME^R 



CW= 36120 GCi^ 19456 





rr>Mi 



* 



Ai^l^l^Arf i+l^^ 

^■3 ^* 



A ^ i^S i^i ^ p^"! 



fJI ■Jjl "J^ ■Jl ajfc 

f 



*t — *t 



"t 1 — ^ ^ ^ ^ ^ ^ ^ "t 1 ^ 

pf 1**^*^***1 ; 



ffiifijf i«i*^* f t^fTT^MfM^^ 1 



* rf^ * 



;3 



Program listing 



r 




^LLUL-,LibLL p 



661 PPJmT-'IMMWHpM*. .L L^ba^ .- PHINT"! 
672 fl I -PEEK '. ft+fl ) ■ fl2=f'FFK f fi* I +M ' f*3-HSEU ( FH-£*tt) 

a ^ JFPffh i ft4M+40 — 730PPEEt ' M+L*M+4e.'-T"30S:F-EEf ■ fH2 + *1*4(*i=73TI-CNO0SUB44ft! 
986 ]FfiL-83mW-rt--]lTHFhn»KUF5OO00i GOSUB.'WSSI r^TOlfJOOO 

39b ]FPll-8^flMICflM4HHIiPL = LThCHr,O&l.»E E W0O(* O05UP50O* GCrri I bOOP 
397 PPIMT-*W**M*«HW -.L-.L-.L .L .L .L L L-.L-.L L-.LL" , 

S9B PH I' IMiil'J'1'IW.L-^ljvL.^L".. -PP|HI "PiiMiiWiiiWIW l JMr>.LNl"l---L\L^L%L\L ' 

359 MTOS5Q 

90S POKE53280.8 "Ht-'l -rliMPWilMKWjPlilWjawmiOTmW' LfH=«i Uh=* «=65 

902 PHlNT *m\tt*trt***eti>tttttt*ttt ****** ************ 
984 PSINT-TTl//- h- ~ < 



#*" 

_ * H 

SFtiimG downs 



99* FRLNT-TT)//" 

90S print— my 



1L40 F*[HT"TT» - WW^/jff^ai M 

11*2 PR[NT"TTT* - * 

1 L44 PP E HT " TIT*** * * t*****************1 
LL45 PPShT \lrtJ>l££W»]PlWlM'Ir!r.-!>|pl'!r?j!'lrlr:*>J«! ^ 
||49 &OSUBk2088 
SI 58 OOSUI54000 

11 72 Ri^Ek^+M>:R2»PEff (ft+l*H> : «3"PE&;':fh-2+fl> 

1174 ]Fm=fl2V , fl2=^R*3-82TFCN0O^6639?e SC*SO50 Cf»-CR*1 

117€ IFfll*79OiW2-79ORHi-5=7SiTHF.IieW*i0 

IW IF-ih. TL^l Hht.V-r 'M. :rVLI STHCHOOV.'BGWe VS=9 GOTO 1289 

i is? iFfl£-93flH»cfC' 1 7flHDFL» i WENGGSUB^wa oosussoee coToieeee 
use. iFB2*e3i»iW:pfri?ThEW6oajBw«» ooajBsow ooroiaw 

1 2B0 FOKE532W , 4 = PC*' k* ,> 1 -i F F I ■ " " ^iMnit«WPMW»OTa»Jit«)P»- I IH - 1 , VO-65 C8=* 

lies pki j>j=e.D>4 



t { ft 4 I f (/* 



512 PS INT "IT! y 




F C f i t i 1 if f 


r 


1384 PfilNT-TTTta 


t 






* ^ a *■ 


9L4 pi? i Nt -~m //■ 




f r tf /rrjJirrt 




120C TT1H 


t - • M 






S f ^ 


916 PfilNT UP m,y 


t 


f i i < r f < ~ r 




1209 P*r.HT"T"n»B 


t 




a # 


* * - # H 


918 pi? i nt '"my 


/ 


tttti fril i ft** ftrt 


* 


1ZI0 PR|hlT H TnjB 






i» 


tw» +**++■■ 


928 PRENT M- m,.- 


fit 


fit t 


t 


t£|? FS!HT"~TT1*B 


-t 






* * - f 


922 F*[NT I, TT1^ •' 




fff f f f f t j f f f 4 * * t f f J 


ff 


1214 Pf 1 MT " TTMm 




t 




t HtfttW *■ 


924 PRINT "ITI //^ , 


i f S i 


if** 


J 


:."!>-:. ^p]|,r"TTT*B 


_ ■# 






# - * *■ 


926 PftlNT-Tn,/~ 




ft, " t *********** ****** 


i 




IJtWtMMt ***** *" 


923 Pt?INT"TTl^/ 


* 


t * * j / /■ m*7!\ 


r 


m& PP|HT"TTBia 




- ;j* 


* 



938 PftlNT-TTVy 
932 PHWt*Ttl// 
934 PR I NT "TTl r/~ 
93* PR I NT "Tn r/' 
<fM PR INT ""TT3 ^ 
94f F-*[NT"TD- 
S42 PRTHT-TTTr-v" 
344 F*:[NT k TTJf f f f f r ^--^ 
945 PR t N T ' ^JPlfIiOCi*lflPWW'JPtPW!q«»r 



122? PPINT"TTW*t 
1^-4 ppnif TTl* 

l;-^ ppiht-tttmi 
l2zo pp]nt"tt1t 



f********«*****«****** 
t 

^fft ***** ^Jt+* 



t**itri*tti(ttifftHft**tf(t4f{* 



Wm S WHE MAZE 2S 



?45 iiOiUE63eW 
958 00SUB41SW 
951 CC-R 

96* pr i nt h 'ii rir »tr Ail nr n « kip Jtr^jnt *H *mt »Ji .a^flJi 'ir *t 

■ . pw;-*i ■■! hi "ii hi 'ii 'iL 'R ill m mi 

972 flL=PEEK/fl*h» = R2*PEEIi< fHl *M > fl3-PEEIt:<R+2^M> 

1 7 A [HH! =•■■«« !PH.^-*:.^iPft:-:=b9ThtHi:iC-<5J lBh3??5 SC-SC*25 CH*»Cfl+l 

:TT fUL -77i3Pfl2=7-0PPi3=77THEH600>W 

°7h |Fflr = r^^fl^t 7<50Pft3=7aTheilt-r'i-.(--i 

99T- [PPlfl. WJTHEfP'/txVEtZ JF\^>5TKH 

997 IFfll»83HHPCfl>t7fttWL-lTMEHGi3S<J 

993 IFfll=3>lNnCFV L7THtH(iOt5)JIS308i*j 

1088 RQKE532e0,5 POKE53201 .8 PRINT 

> 082 PR I NT "■********************** ****ft*****lll M il 
1084 PP1KT , "TD»*»« + f?t**t**** * 

ime pp!nt"tt ■»*++**++ 

1006 PR]HT 1,- m* tMtMtWWtttMMtMMffWt 
1010 PP3HT"TT>*4* 

S912 PR]NT""m* 



■'TTTt*********** - **#t.#f 

'TTD* + 

"m*sa ***** **** ;s * 
tF m* * 
1 TTTPT* ++************ . ;* *+* 
-m*a * :j * 

"TTJ* * * _ ♦ 

-TTT*********************** 




I?] 4 
[yjit. 
I018 



iii T TW — *f** ■*+***+* 

PP!HT"-m* * 

PFlNt-TTJI ******* - ***«*•*#* -*♦*«* * 

I Old PPJHVTTT* * 

: ;tr--mt ********** ********* * 

!024 PP3KT-TTT* _ *- 

S0t* Ph-lNI ■TTW******* ******** ***** * 

iRCS pRiNT-rm* _ * H 

lL, : :n Hr|Hl'm *+***++* **+*t**4+ ******** 

1832 PPINT" r m* - *' 

lL'34 PPINT-TT>*** ************* . ********** 

IK'.:-.. FP1HT ,- m* - - * M 

i L1 ■! ? PRINT - Tn*************** — ******************+*** 

1040 PPINT J "TTT* 
1042 PPINT'TT* - *** 

ILTJJ PPlNT'TT>**l 

184? PRINT 

i.-.-iJfc^jtw 
185« W5UB48W 

1 1 1 '. \'\ ■ --EEI ■ HtM ■ iV-f'LLI • •VJ't"- OTEEf ■ H-l + l' 

! Fm I -r^i f.n f -nt" *'i : i'? 3 6i2THEHC>0SUK3^3e ■ SC=SC*30 ■ Cfl=CfH t 
Fi> EN+N-+-4O+-C0 ■ ? ROKEfl* I +M*404CO , 9 : P0^Ef»+-£*l*+48+C0 . 9 
P^Gfl+N-rt+tO . 9 : POkf fi* 1 +M-48-+C0 ■ j : Pw , :.EAi-£+r*-4e*C0^ 9 

PorBft*rt- i *co r 9 • p0KEft+2+n+ i *co.. 9 

IFWi: 5e8THEHYE*WE*2 : IFVEiSTHEHGOSIiBeCW 
IFrtL =3 JflHDCT: lf'**JCPL=|THEHGO5UB'500ee 005 
IFPlL-eDfltiDCfl: lSTHENGOSLitS.iiii'L- . . ,i ^ ' i- 



i2x PPJHT 
1232 PRINT 
1234 PRINT 
1235, PPTNT 
1238 PRINT 
I -4m Ft- I 'I 
1242 PRINT 
U-44 FfrtUT 
1245 PRINT 
124? «SUB63«e 
1230 GO50S4UW 
1251 0C:-4 

| t - •; Ml-PEEF.' fl*M> «2-F€EK'"fli'l+N;' fi3=P«t*.' F>+2*h ■ 
1274 II^I-330Rft&«0Rfi3-a5THEf«OSUB]4Oee 

L27t, |Ffl|=e^fi2=ra20Rfl3*8£THEMOi35UBD-:^*9e ^:=i'>50 Cfl-Cfltl 
1276 P0KER+M*48*CO' S-F^E**! *Ft*48*C8 5 P0trEfl*2 j * , 1*4gi+<.ri-W 

, i-^l-m.i .i>xihh i273 P0KEft+*1-48HO.e P0t(:EH*'t*n-4fl*C0..fi PC*:Efl*3+*1-4e*C0 J 8 

L298 POKEft+fl'ltCOje-POKEFVl-Z^NH-l-FCO^ 
IBWWWM^^ I* = •? L H= -1 UH=:rt: i?0-« L 282 [ I- C H=r I Htl :ri=76B Cfl=7 

L284 IFCFl=12TFIEh*1— ie Cfl-13 
I £86 IFCfl" 18THEhfT-r4 1 • CH= 1? 

1295 IFflfl..5*sCirHENVE=Ve*2 IFVE:5TNEHGJ:r^JBt8«i 
1 2**7 [ FA ] -S3fiNDCFl>25f : rlI)FL = L THErfjUSUBSMOT : W 
I29S EFftl*83Rrw:'=l..2 , 5-TH£HlX^i.l^W0O &KUB5880 

1299 Goioiae 

1300 PO^^5^280>5■ F0t E3328l - 1 ] PPlfiT" 

1361 P*-S N=H-2 

p R I NT - a m m i T Mn^n m^ i m Ti ll ™ * 



OSUE 



JTOliWG 
JC' T C iT'Jtr 



6 C-0T0I388 
008 COTOiaWD 



14R=I3 CH-0 00-93 



! .1. 

1304 
1 3t 




T?i74 
187(i 
1878 
I .,: ■■ 
L893 
1097 
LO:"'; 



»THE IWK POOtl 2J 



•F . i li l I I ii i 

IB38C« OOTO 15908 
i | | in- 



F F |Nr 
PRINT 
PftlWT 
L3L0 PRINT 

1312 PRINT 
1314 PRINT 
1316 PR[HT —tm 

1313 PI?[NT"T3TC 
L328 PRINT" 
1322 PRINT" 
1324 PPtNT" ]]|«Vfl 
1326 PRlHrT M Tm 
J328 PRINT" ]JJ""""' 

JT 1330 PPlHT"Tm 

1332 pRinT"'rm 

1331 PP I NT " TTH 
L33t PRlHT' ,- rm 
I3» Pftl»T M Tm 
i34fi pPiNT , "n n n 

L342 FP]NT"TTn 
13*4 PRJhl 



■* ■ 
♦ 



TTT* 

:: )C. rp:i.T :jrtprp? 

1849 



PJ.JTTEP BLftS 



K> fj FOF L'.-ii'. I f PREHT 

1181 H«0 M-741 PJI-8 

1184 FRtNT'-m* 4 1111 *'■ 

lies PftlHT h TT>*****tt tfl , . <n , :» ***+*****■■ 
i ie#i pfiiHT ,,- m* _ ****^i. . .*"n .. .-»*** ** * M 
1118 PR>NT'"n>*****t* 1MM%tt*+***tt*it&l + +" 

1112 FR JUT "TTT* _ *fl^v/|.Or**!3. ^*TL-. r /» * ***** 
1114 PP]MT"-m* ****+t M ^. sttttitiM%*i*&* *" 

iii6 PRi utt "Tn* - *m1 . . rMt+.Ti . o , . . n***n ***** 

1 1 13 PP^tNT ■ Tn******** -fit , ,• / / 1 at * - *" 

1 1 10 PR j NT" TTT* - *!3 . , . ,• . , , , , , aTfl . ,1* * ***** 

1 122 PR INT" TTT* ********5I,-.. CTI... ... ..-.!> *- *" 

nj4 ppinT"tt» - mmjtfft^niff >** ***** * H 

1 126 PRIP4T"TT»*#***** 1Mtntttttitttt*K9i WHS* - * H 

PP1MT"TTT* - **SI..-.*T1 (1. ,*T1.-.rj** * 
1138 PRII4T"Tn* «******!..., ... . .. . .:* * *" 

ii3£ pp]mt"tt> - a m, ,rjf*n ^ . *th , . J»3..n* - ***** 

1134 PRIhfl'' , TTlf******* +1 TJ* * +" 

n>. pp]NT"Tn* *n n^i fl i iw </wa * 

r I h T ' "TTB ********^. . . -1* T * 



.11 CfN8 08-65 



OOSUE4000 

1352 /P=PWD< I )« OHJPOO^UB2»9,2«l*,2ia2e-2*30 

1372 Al=P£EK<F>+M> A2=PEEK 'fl*l+M ' fl3=PEE* • h+, +fl ■ 

1374 IF81*820P^=82i'R» : l^=3i!THENl>:f$UB639*8 SC"SC+38 Cfl^.rt-H 

I37»> |Fftl^J0FrfH2--PJ0P#l3"iPJTlHENJ6i«ee 

1893 IFftP .-3Ui"TF*lJ , . , F=V«*2 IFVEI 5TF«HOO5IJfe6«0-yE=0:O>OTO140e 

J 897 !Fftl-83FWt#l>8flHE)iPL=lTHEN)>?Q.iP5O8e0 00SUB3BG*? i.,i. T ..;kC*i.i 

18^ IFfll^3H«Kfl>8ThENC.OSUB50000 <505L'I^000 '>?T01400 

■ - ., ir : 

14O0 POKE53260,3 Pl>.fcV;< :- -1 ■ I c - Ff I l r mw*T'WWJ'l':'-:'Jfir>:-i'|F;-.*l'l'|- 
3-J£i| WH=1J ' ""'-"OH'O M-H»15 

] 4@l2 PR 1 NT H !!**++♦■*••#+**•■***•••* »»■*#■*+♦■»■*+*■*■» » * ' 

] 484 PP INT" TT»*>»OC<x>»CK»OQ^^ * ' 

1406 PRINT" TTT#+**T****-*4+»+* -m -Ji. ._...*•*»+•**+*^ T, **" 

1 jlU: r-F IrJT 'TTT* ■ Ji * ■:■ ■+ ■ Ji •" 

1410 PP J NT "TT !***••*•*•* 4^^*4+****»*»*" 

]4 12 PRINT- TTT* ■ -ii * ■'• B-li *" 

3414 FP]NT"TTT*+ , "«*****4*»»* ■'■ - « ( tt«i«^H» 

i4ie pPiHr-rn* ■ t\ * ■ * — « +" 

14 18 F^|NT-'TT>****+**» , r^ # +»lTTT*|i^Ti»#'m#**»#*»»»#- 

14£0 PRINT'TH* ■ *i * • • • > -t bi * mil * 

1 422 Ffr(T r 'TT>»' , ' nT, **»**»***+***+ TT, ******+*** J * +,,,,,, *+* 

1424 PR-nn-TTT L J* tl 




TV** 

"rnfa 

TT"ltB 



* 

..." 



t 



TI 5^ ^ 't 1 + "1^ 



* - * 



- «^ 



TTTtl * 
TTttl 4 

n 

TT"> H * >f* f * t» * + 




64 Game 




Program listing 



.4 t 



PR] 



w * ***** I *»** ,.*tOt*M * Hi ***4++ Tl^V 

J ^f) Pk [ -JT" TT> >0000QCO • • .■,vl_ii« * 1 

t439 PRffJT'-n>"X'.-x^>y:-vi. it- ttv , . . B kl , 

H32 F*lfa'-m*.»>;<i_|^ »...,. * *■ 

1434 PRINT 'TTT* M M H M <nv ^ -m- T'nii < m i ■ n V 

1436 FR] H J ' TTT* 




Ff*E^i*«<0.r.c p0KEfl*2tM.z POKEfi-^tnc ^23 PPiur'^ri 

55065 pp[NT h Tn, 



iLI ■P*INTSPC<,2^j H TTP)HI0W l, ;HI 



1436 print 
M4> W>IW? 
i44i print 

1 444 PRINT 
1-M5 PPInT 
1-HJ 'JKUii 
L456 OO5UB4iii}0 

147; fIL-FEtHrttM. fc-rtii „'m|.i' q'^PEEi h+^^-i 
] 474 [ FhJ -S20PFL. -c^OPFO- 31 TH&J&i>->JBtf 3 **3 £C*SC*50 Cft-Cfl* I 
J 4?6 [Fftl=ebUPf<£-=i5etllff : r::=4t,TKtMCC'<CC:4-| IFCCil4fHEHCC=9 
3 4TS IFft 1 - -J00Pfl2=S6OPfl J^3fcTMCrJP.r=90 

L435 IF(W:-5^iTHH.HVE=VE+^-IFVE>5tHEhCtiSUB6«J0 VE^O W-0 GGTO550WI 

: ► m* - s ft. j IflNDPL- 1 THEMGO-Ji. \ ...» •« •• • . . • h . ■■•u- ,,,„,,. 

'>■' :Hftt--i>-*tDCfl 1 3THErK*^".rs?««oe 'X' MUT KV'O C-OTOlOO 
J 4?? OOT01450 

1569 gotqijoo 
2009 cc-i-pj-sl retlp-m 
2616 cc*8 f-j-32 returj 

2*28 CC=7 : PJ=33 RETLpPH 
2038 CE»3 PJ*34 RETURN 

aMi return 

4800 FOkER+N ■ /; ■ F*J*,Eft*Nf C 0, CC POKES* J +M , V 

o,cc 

jjjj FqMM«*HH,3a nrr-riU'.kK. BCNW-riFfllFH*M<3i6Sfflll-eN600a0 

4005 JFUP»tTHEMP1J=PM41 tFRj,i , THE|.RIfl*0PU-9 
4965 K=PEEkr 36320 ,■ 

4006 KEiRF£H |?:... lFkE=LiHEM350OO 
40|A mtm\ LSrHEN00SUB426& 
4015 [ Ft = U- r HErrOT3UB440O 
4tVy : 1 ! LCiHLFTi rtThClKJiV-JIBJfitH 
4821 IFK=Jlll r HEHFS=l OOSUBS3O0 
4623 IF»126TH£IIFl>t WSUWSTO 
4826 IFk-0 126THEl4F\8=6 
4100 PP1NT-«p> SCOSEVSC PRIHISRi 
4110 IFSC.H1THEP4P.F Thesi- 
s' PFTIJRN 

4*3 lFPEEK>ft*l++l J=QO!jPp££^< ft+i*t1*i:.-L-C>0RPEE' ..ft+;+-M*] . IHtN-.OQeO 
4380 POK£fl+flrp.J n»M+l K>76 V'-71.2=72 61 = 1 
43?P? RETURN 

4480 fFftft/ifltH-l^-QOOWEE*:' fl+J • =(.T\'RPt.fc> •:fl*tt*|- 1 ■-POTHET+5+30QO 
4 TOO ft> Ert+ 2*M ■ P T . H=r*- I V"67 2>S8 [i[-0 

4593 ceturn 

4600 IFTEEk ■: H*M*4i_i ■ =i.H.,ORPEEP ' ft" H MMO .■ rOOOPPEEK i Fi+2*M+48 

" h' 1 1 

4790 F0KEft+2+*1,PJ FC*.EH+L*H,P,r pi> EH *-n.Pj H=-| J 't40 If -BP i J [FBF I /THFhV.i'ii-uui 

4730 IFT>]^CfWpOP<ITHEHK*6S V-67 2~&l 

4??L Il=--Bl»dPMDUP:iTHEH>:=r7e V=71 Z"7Z 

4755 UP=0 

475^ PETUFH 

4809 ]FHfl=3 THtHVhTUFt J 

4t*] 1FFEEK' fl+M-40 < -r>:'0P^e*,'.ft+l*M-4P,-P0Cff EEk- fl*;- + n-4i1 -jTHEr-iSeWe 
4?W P0l' Ffl*2+ri J FJ PCH>Efl*ltM.PJ FOf EfHn , f r ri=H-4rt 
4*52 [ FB [ ^0ftHmJF-erHEhW=6e. V=67 : Z»*e 
495-3 [rD[-LHIlBi>h =^rHt.K ;-7t'' V-7] 1^72 
tgfg CtTUPH 

36« FPINT^JSG-l^POkESSSSl, J4 PRINT ' .TWJHHPMMJP4UP^" 

590j p^]^lT'■^ ^t+t **" ^+t "* ,ttf * wtt,wf * ^ * +t *''' t+t, *' 

seee fort^tobo&tepli 3t=sc+ii 

5«9 ^]NT"«>[ffi^PfHWllP|>l4l»>IIH»n»lin^ FFIiI'V. 

5010 MEKT 

5«j POfEi.e p»::Es»T..e POkEs*2,&-Fd | ::E5+3,0 p»Es+4.e PQkF^s.e pOKES+ca 

S«5 P0FES*5. »:F0tf:E5.+-6-24O P0I-.ES443. |7:P0t:E&+4- 17 PCK'E542S« r 15 
5S3a POPZl-255TOL0O^TeP-] .F0KE5 + 1.ZI PTJKETSeW^Zl NEXTZ1 

5we POKEi+4.0 Ft>:ES4s.e Pc*:ES46..e 

Vjf J j 4?F T iiRh 

60O& 4=54^rV FORZl=0TO15&TEP? r 5.ftrK.ti+rf. l:1 MEKl 

POKES+5, 17 PiV£S+^. 244 POKES**, 137 :P0KES+4r 33 
6910 FOPri=i-.TOC0STEP-2 POkfStl -Z] POf E?.3281 .Jl HEVTZJ F'3?Zl = 15T«J5-rEP-7.5 
«038 POKES*24-iH HEKT PETURN 
7800 '-=^4^-^ PO.ES04.I9 
f«0L PO*E^4-0 P0KES46,e POK£»«« r e 
70O5 POrE**-?. 17 POKES** r24S POKES, 137 P0KE5*4 , \ ? 
7*18 HHES+I.Z2 22=12-23 !P22<5THEI+r2- 1 50 
70 30 RETUM 
i300 rF->:..OTHEHPETi.lPH 

J330 L IFFEEK I fHlf-40 ■ =QQOPPEEh I fl* 1 +P1-4G '=Cit>OPPEEK ( R*2+M-4C ■ -i?OTHEHS3e60 
W« P0r»H.2*t1 , P J PQKEFH-t *n,fj POKEfl+n, FS : C3<=CX+I : FS=C 

IFDI=«**J[njP=c>THEH: >*>; V--57 7=k-: 
8953 IFDl-lWIDUP-frTHFH^ra y*71 Z-72 
3??.? fFTi K.H 

]2«W0 lFPEEk'-fl+#l*49 >=?'j0PPEEk- fl*UH^3 ■ -7 l-i*PEEl= ■..ft+2+f1*4f>..' -7 3TMEHM-.tr- 1 
i£Wl ]FPEEK'Fl+M*40 ■-7?ripPEEK i p + l*H*40 ■-7:.i^PPFFK ■ fl*2+*l*40i J =?3THEW1"H-1 

UMR return 

l Hjj 5"54i7^ FO>:E5+24, 15 PCKES+-5. » 39 ^ POkES+6 ► 246 POKES, 7 P0KE&+4. |7 

1 3995 FOR rT=29T09£TEP-i(:i Pfjli E3 3281 , TT POKE4+1 . TT : HEKTTT 

i.399« 

F-Mp- .ii'i: ! ^ Mi-i| 

3 6908 0IJ=PNB ■ 1 •* 14 

1600 1 ONOUCiOTO 1 Ci- ■ .. mi j . 390 - 400 5W . 600 . 70fi ^, . ? * .iU0O.it 00 . I :'00 . 3 , 1 4fto 
>Vrft. . i-.- 

7*HO(7 P »[NTTJ' f f- JHmWMHWWUFW HELL T *~* Mr 

59001 Sx54i?2 KC.1>*I7 U':2>«23H('3.)«l29 FOR-]--:.T0-3+24 Fi>FZ3 HEXTZ1 P=«l U-2 
5««£ POKES* 24, 15 POKES+5- 13 : P0KES*4. H^W ■ POhEStt.l^ 



F.G, T K'l 



MOW F0ftZl = ]T023Pi.TEFjL., n:| j; ;..].. TL POt EiM PPlNTPt P0kE64b - ]NT' PNl" 1 '•!3 

•»"■- HEXTZ1 RETUFH 
^1009 ZZ=9-Z=f! 5=e PRlNfn ,, >jlET::j?;0.1] P0kE5J281 .*i FtHtf*Bftaa 
-1010 PP]NT , 'f++»4++tt*++f**4H:**1E ' iVEF*4+*t*44+4>f44-K+' 

51*15 POKE546. IHTt.RHD< i:'*15> : HEXT 007055688 
T'Ofm : R pi4 F V:, > i- • n t - \ ■ . ■; ■ 

^■H 0 j F*- [ 1 1 • " Pl-WBWiJi1>0PW»WrOfl»riifiO^ 

55662 PtflUT'-Tn.-M PLEASE WF|]T TO VErU Fm.f TFFi. ■■ PEEN". ■ 

5-O03 Ff IMT'TTI. R ^ PPEJS 3[F.1]R TO PtflV. ™ • 

S=.t V 4 PRJNT"Tn. PPES^ CR] FOP 1 RftMTJ.H1 

530K. *pmT"Tn. »***4+*t++t*4++fi>-*^*tt4^tf.*.+tt'» M 

5590t- PPlNT—m 
55007 PP|NT"TTI. 
■?i500!J PR[NT"Tn. 
55003 PPCNT'-TT).- 

559 1 & pptNT'-m. 

550t 3 FPtNT-TTl, 
55682 F*[HT-rm. 
T-50t3 PPIHT*"m. 

5 c iH4 FfrrwF'-rT:. 

35015 PRINT "TTT 
5561ij PRINT" TTl^ 
55017 PPINT" T m,- 
5S0H PR|Hl"Tn 
57.01. i PR] NT "TTT. 
55626 PR I N T "~m . 
55022 PPENT"Tn/ 



HIT RET4>IRM Fnp TI'LE F-^E ftiV TIME 
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rrrii 







55500 OETfl* 
*i5?03 IFWK.26THEN530O3 
553I0 PW=flfi+3i> IFmH; T'dOTFCNLOO 

IFflt-"THEN5530e 
55?50 |FHr-''R• IHfclUt 1 



"A I' ■■■'.».».' 



'IOO.^OO.XiO 40tL5C«:i H 



?O0, ]«>3. t lOO 



l-j 



=0OTHEHBF '6 HW'O^ RE 



"3 ■ 3' 



0 0 1 1 



,6,6,166. 13. 



6 . 0.. 0 ► 1 



..■25, 177 
I . . VI . I i i >- . ( 
15 .. 2S 2H 

, oil ] :■:'■ 

U..2fl0> 163 
Q -O, 15 . 17 
2S 214 



0.-O.6, t 
5-17r,« 

0,0 0.0 



: ■ ■ I ■■■ ,1 

0-6. 108 
15, 25.17? 
13 .28.. 214,0. 0,0,8 
3 1 ■ 10 ■ 60 , 1 5 , 38 , 1 2£ 
37,68, 149,4,73 
.0-9, 15.30, 141 



35?55 lFft*» ,, R*THENPt .^1 
553?? GOTiH573^0 
55090 014-PNTJv I .*3m ,,<\,^ 
760 3M l F *i KM 

5*000 5*54271- ROt £ T.4-4 • * Pfi|. F--*S u pn P^r.,.. 

57010 FOPZl^rOJSSrEP.S PC^ES^KZl NEHT^POkES+Spir POf.E5*&.248 
57013 P0KE5,137 POKES +4 , 33 F C« TT =01025 -f 0R22-188T01 15 POKES+1,22 
57020 fiEMTZi t4F::Tl I 
57636 ENP 
57050 0OTO57015 

"■*"»«" l]='42.2 t2- 34273 1 .- r .d. Pm k j • ., i | • -l.-.i" . | n I . I ; L .4 

5300 1 PCfcE542 7^+1 . 0 PC* E54273 +2, 6 PQKE54279+3 . 0 ■ Fi3F E5427^t 5 , 0 
59465 H1-I1*I M2»II + l:H3^r3+-l Vl=Il*4 V2-I2+4 3*4 ■ PC*E342% . J 3 
53016 PC*iEVl*l,.ie P0K£VI*2,17 P0KEV2+ 1 , 46 ; P0KEV2+2 ■ 32 • PC*:EV3*1 , 49 PQKEV3+ 
53020 T"T+1 PC*EV1.126P0K£V2, 140 POKEV3-32 
530.jPl PfcRIC [F5-0THEH c . ; 'Fifi] 
53O40 OEfiTJXl.VJ.. :-c- • , ; : 3 . V2 

39050 i FX 1 TMEIJPOf'FH t • S:i POM El I VJ POk'EVl r :3 
5306O IFX2TMEMP(*.EH2 POLE 12. v; Fi'irfV^.l," 
5?065 IF>I3THE1HPm| H : " 0KE13, V3 P0KEV3*33 
5W7& T=T*5 
7*072 i^T: TITMEH^i ' 

s^075 rviTosiraae 

53081 WH»27COT055986 
53662 BHTrtl3,17,3?,S8,14S 
3?083 BftTfW. 8,0,0 
53064 IiRThi^,- ji' • |4l, i f.. 3; 
536S3 DFITTO,0-0,0, 15, 17. 3' 
53086 BflTFil5, 28. 214, 0,0.0 
DATF«,e.6,ie8, 35,«?i 
•0 TiPTmi^. U..-..I.1 t'.S. 
5Sute" DftTRO, O, 8,9.- 15- 34, ?'. 
^3030 rifiThfll-?. ■ 1:4.0 0.0 
530?1 DfiTftl22.^.'>.7. |^3.] £ , 
- ; ■ n " H" 2 5 .■ J 27,6fi. j49 

5'-'>94 DflTflO 

c^JOOO Tl=l-H*-M C 0=1 9456 Zl=0 Z2-0 r>0 U'O 

6t«ei 5^54272 W< I >-l ? ■ U< Z -=33 m.3>«=12? FOPZ L -5T0S+J4 PO*EZI #D-NEKTZ1 : P»I U-3 
60802 POMES*24 , 13 • P0K£St3 , 15 POkE^-M . bi- U - POh £■- 1^. . 1 ', 

eoaee Fopzi-^oTotoo^TEpjo Fr;*z2=tro3 

6008? POKES*- 1 , Z1-Z2 POKE5+1 

►iOOie POkETH.87 prrETFfKO.2 P0KETfl*l,S7 Pi> ETfl^ I *C0, 2 POKEtfl+2, 87 P0kETft4j+C0.2 
POKETft+C^I , 2 ' PC*E Trt* i • 66 POK ETFH 1 *< 0, 2 PC* E Tfl+2 , 88 • PDKETfl+2+CO , 2 
F^«TfiH« r 2:|»OKETfl*l,Sf3 P0KETft4l+C.C',£ P0KEnfi*2,89 P0k'FTH», +. i j 
ZlwO 22=0 

81 PDtETfl-4O-K:0,l P01ETH-33.:-:| Prt.Ein-39+CO, I 
SI :POKETfl-39*C0,l 
600-m i- .f 7-0 TO 1 000 ht.-T 

D00 33 -1 -542^2 W L. = 17 FOPZl »STOS»24 P0KEZ1 .6 ^NEXTZl P-l N»2 
66636 P0*;E5»24,15 P0*.E?+5, 13 PftCES+4 ■ 33 P0KES*6, 15 

60040 H-2 F0RZl=;^.ro5STEP"l POKES*! .Jl P0KE5.21 P0kE53281,l P0>:E53231 . 6-NEMTZ1 
b0]^4 r*=6 Ll=LI-i- IFUI.CITHE3J51O60 
60150 P0>ES*24,16 R0K:ES*24,5 POkTS+24 , 1 

68151 OMWjOTOIOO. 280, 366,46«,5OO.6OO.70O.a30.OftH, ] ] l^v ] 200 ■ 1 300 

69199 jj.a 6070661 Si 

63088 fl«35940 C0=l?43S:CC*8 X-66 V-67 J«68 :Hlft«36840 CL*l MM-0 B0t59O PI-32 
-, <•<■'] :,00-|.F.nn*i 

63002 S*5427£ • P0>fE5*24 . 1 5 

63003 POKES*4,0 POKES+5.0 POFEG+6 
i = 3,5t.W 

63605 P0KES-+24. l5 : P0KES+5, 136'POkE 
63653 POKE 1, 160 P0+EI + 194' 
63856 IF[>.i6>^;^T'HENF0PZ3 
63660 MEXTZ! FfrUPN 

S3S98 S-54272:FORJl»ST0S+24 POfc'EZJ -O WEKTri Knh E5*24 ■ 5 MKB8*Sflf PCKE&+4. 
C»|} P0K£5»6.13 PWES*l.l».P0Pf-6T03« HE/TT PETWi 

REJRD^ 1 . 



,7, li53, 15,28,214.0 
,6S. I 4*. 4, "3, 15,21 , 1 
0,15,30, 141. 115b8.7 
154, a, 0.6.6. 13-22,22 
47. 15,33. 12b .0.6, 0-6 
■&,6,8.14r, 13,28,214 
0, 15,25, 177. 0,0. €, ]0 
28,214,0.0,8,0,15,25 
4, 73, 26r0,8, 0,0,8,0 



■O.b 30S, 15,23 . 154.0.0.0,^ 



6091 I pi'lh ETh. 8S 
•50012 P0tETfl.83 
-.nni c . .]}■ ■- -. -| 

60020 POKETft-40, 
60O2T f 'Ol 1 1 h - . 



i6,CL 
L 5Ti"<i 



• 0 P0+E6*| .9:P0kE-=.O POt ES*24,15 
\*4 , 1 7 P0VES*6 ,15 FOPZ | = 1 7T03 7&-TEP2 

1-1*1 poi f ;.+ i .-i 

;tep.685 pi>:es*24,zi ne::t POKE-^*24.0 return 



Jf.fftf * *f •T<A^^^*f t ^ p ^**^^**f f *?f f t^^^t^t 



^ # A 4)l A ^ ^Jpjj^ 



ft*** i 



i^H p^i p*^i r^l 

,',*..). ,1, ^ ^ 



— T 
A *f pf ^ ^1 1 



* j|_ rntRi 

+ N TT»i 

rr»i 

TTlti 
*" TTlti 

A ' ! TTftm 



t 



ff rf Jf if f*<ti-t if ifff if" 

^^^^^ — ^ *f f if ^f " 

if 



t Jf ^ f if f if if if pf 



1^ pA pt^Ii i^i p^i F-Ji 

•f _ f 
f fffpf 
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McHale, makes some 
sense of the intricacies 




NTERRUPTS 




Program 1 Listing 



IE 



IB Ktn ****** ****wt***M*af* 

Z0 HfcM * KMSTEk BtPIUNSTRflTlDM FRU0#1 * 

30 Rtro ¥ * 
4B Kfc.Pl * SPLITTING SCRttN UJLOUR • 

60 TL="0:iR=4913£^C»0 
7V REFlDn- IFR— lTHEKlWy 
80 FOKESR+Cfl : C-C+l -TL-TL+H 

90 goto™ 

100 PRINTS- 1 , REH * SHIFT A CLR/HQflE 1 
UB IFC=134TH6.N130 

120 IFK134THENPRINT"TO0 FEW "j:QDTQ140 

rjy print -tuo urnv *; 

140 PR I NT " DRTH iTEIISJi" - REM * UU DOWN « 
130 lP"TL-l48/4THENl8e 
160 KfclN I " tkRUR IN URTR INPUT" 
170 STOP 

1B0 PRINT "^-RtSS HNV KEY TO SEE DENONSTRflT ION* " 
Itt PRINT "IMPRESS 'CURSOR UP/DOWN' WITH UR WITHOUT 
£00 PRlNT"'SmfT' , TO HOVE THE SPLIT UP OR DOWN 
210 PRINT" THE SCREEN. " 
2£0 P0KE138v y : WHI 1 I 
Z3tt SVS49132 

24B DMTH3Z.9/ III* 76.3. 192; 1^0, 1^3, 14,220,41,234/ 141, 14#2&0# 173, 17 
230 DHTH209, 41, 12V, 141,17,208, 1E>9, 144, 141, 13,209, 133,2, 169,64, 141,20/3, 169, 192 
260 DRrHl41*21f 3i 16S> 147, 32 , 210, 253 # 173, 26, 203, 9, 1 , 141 ,26, 208,86^6, 104, 170, 104 
270 HHIR163, 104,64, 169, 1,44,23,203,240/243, 173,33,203,41, 13/201,6,208,21, 169, 1 
2B0 DRTHI41, 33,20B, 169,0, 141, 18,2^8, 173,23,208,3/ 1, 141/23,208,76,38, 192, 169,6 
230 DHTRt41,33,208, 1^3,2/76,87, 192,32, 139/233, 163, 19^, 201 , 7,243, 1 , 36, 173, 141,2 
330 DHTH41 , 1 , 209, 3, 230, 2, 96/ 1 38, 2, y& 
310 DRTR--1 



:REH * CU DOWN X2* 



RERUV. 

, : C000 20 09 C0 

h MB JSR fCW9 
: L003 20 6H C3 
M U003 JSR *U0bl- 
CO06 4C 03 UW 

r C006 jnp luyy-jt 

: C303 78 

h cyyy SE1 

: My0R RJJ wt DC 

R CtJ0H LDH fpCtME 

Cy0U 29 Fb 

H Utftfjj HNU #*hb 

: Ltf0h BU "E DU 

n C30F STH *DC0E 

! HIi 11 03 

R Cyi2 LOH *U011" 

: LB 13 29 ff 

H 0013 MND **/h 

: 001/ ail 11 DH 

H Cy I'/ 5 I H *U01 1 

! C01R R9 30 

H U01H L1JR #S30 

U0iu su 12 m 

H U01U STR WW lid 

UWlh y3 02 
M L01h 5IH §0£ 
: CG*1 My 4" 
M U021 LUM 

■ uu2^s au 14 yj 

H U02^ 5IH *0J14 

U"2S Hy L10 
R C026 LDH t»C0 



Raster demons! rati on prog, 1 (splitting 
screen colours) 
Ass^mhly language listing 



STOP TIMER A ON C.I. A: * 1 which will in 
_ium dibble the i rt ih second HARDWARE IRQ 
Of the CBM &4. 



- OMIT High bit from Raster COUNT. 



_ Set Raster compare Register for approximately 
halfway down (he screen. 

Save this value in zero page lor later use. 



_ Point the CBM 64's HARDWARE IRQ vector 
towards the Raster Routine le. $C040 



C028 
OSES 
U32E 

U02D 
U02D 
L030 
C030 

C833 
U0^3 

C833 
uy:i8 
■J03B 
C039 

C03H 
C03R 
CU3B 
C03B 
UB3C 
U03C 
uyyr 
C03D 
UH3E 
C03E 
CB3F 
i:y3F 
L040 
L;040 
C042 

cy42 



OL" 1^> y^ 
SIH *03 
H3 93 
LDH *»*33 

J5R *f , FD2 
RD 1H D0 
LDH HiyiH 
03 01 
UR H *f01 
8D 1H JU0 
blh fUylM 

3y 

CLI 
RTa 

bo 
PLH 
MH 
IHX 
68 
PLH 
Htl 
I NY 
68 
PLR 
40 
RT1 

fly 01 

LDH ttfttl 1 

2C is m L 
BIT fiM?19J 



This article consists of four 
demonstration programs on 
raster graphics. They are as 
follows: 

1. Splitting screen colour 

2. Mixing user-defmed 
graphics with standard 'Pet' 
graphics. 

3. Switching between hi- 
resolution and text. 

4. Displaying more than 8 
'sprites' on screen. 

The program listings should 
be typed in and saved 
immediately before any 
attempt is made to run 
them. If the programs have 
been typed in correctly, you 
will be given the option of 
running the demonstration, 
otherwise error reports will 
be printed on screen. 

One warning: before 
even attempting to 
understand the concept of 
raster interrupts, you shoufd 
have a fairly reasonable 
understanding of machine 
language. 



CI par screen. 



Enable bit 0 of the Raster Interrupt enable 
register which will cau*e an interrupt from tnt* 
raster regi&ter to be recognised 



Pull ill of the three registers <A.X & ¥| off the 
stack in the correct order ie FIRST on/last off 
an [J vice versa. 

Then return from an interrupt. 



C'hprk if bit 0 of the interrupt status register is set. 



Graphics 




Program 1 Listing (conL) 



H 


C04Z 


BIT 111019 




C043 


F@ F3 


K 


C043 


BEG *C03R 






(HI <:l U0 


H 


C047 


LDP JJJ021 




C04H 


29 BF 


H 


C04R 


mo #*«f 




G04C 


C9 06 


R 


CB4C 


CJ1P #$06 




CH4E 


uw li> 


M 


0B4E 


BNfc 1C063 






fly 01 


H 




LJJR #*01 




D052 


au 21 m 


H 


U0S2 


5TH IU021 






ho 


H 




LJJH **00 




'J037 


3D 12 D0 


H 




SIR SB012 




ceon 


HD 19 n-' 


fl 


J«3H 


LJJH *Utfl3" 




IJ03TJ 


01 


h 


t03U 


OKM *S01 




CWF 


fcfD 19 D0 


H 




bm tujiy 




L v\X£ 


4U C0 


H 




ji-ip tuy^M 




0063 


My y* 


H 




LJJH #*06 






SH 21 U0 


fi 


C067 


oTH SD021 J 




C06H 


H3 02 



If it h not, branch back to exit the interrupt. 

Gel current screen colour and exclude the hi^h 
nibble 1 1 bitsf, therefore ensuring that the 
colour - (0 - IS). 

Is the screen coloured Blue? 

No it is not, so branch to SC065 

Yes ir is, \q make it white instead. 



Reset the Raster compare register to the top n-f 
the screen, 



Signal to the raster register that the interrupt is 
now complete. 



Jump to tC03A : ie. pull the registers and return. 



Change screen value to blue. 



H 


L'06H 




(J06C 


H 


U06C 




U06I- 


H 


U0faH 




0872 


H 


C072 




ttf ^4 


n 


C0 r*4 




l_ M , >. 


R 


U076 




tjyi'b 


fl 


00/3 






R 


CW79 




l y f l 


n 


f.:Oi"U 






R 


00 7t 






R 


0000 




0082 


H 


L082 




U083 


H 


C083 






M 


0089 




L0fc:6 



|r?^_?^ Load accumulator with secondary raster position 

4C 3/ Ly I— and j ump toSC057 
JMP SCOSr'J 

20 9F FF JSR I SCNkt-y ie Read keyboard This is 
J8K $f-P-9h ] — necessary because the normal hardware IRQ 
HS 03 which usually scans the keyboard has been 

LJJH 1 blocktd 

pjy J — Gel value of key pressed. 
OMP #f&7 Is <t cursor up/down? 



BLU *L0/9 
60 

K i a 

Mlt «jj 02 
liih jy^ait 

29 ui 
hnlj trsoi 
110 0a 
BRt *t-yyj 

tfc. 02 
INL 902 
60 

K I E 
C6 02 

fetr 

00 



If so, then brjrn h lo SCC79 

flse return from subroutine. Rem: subroutine 
begins at SC06F. 



Is the 'SHIFT' key flag set? 



Ves r then branch to (COM 

No, increment the secondary raster position (ie 
move split down). 

Return from subroutine. 

Decrement secondary raster position (ie. move 
Split up]. 

Return from sub- routine. 



KLHUV. 




Program 2 Listing 



19 kfcfi *** ** * ** ***** *** xxmrn**. t « *** ** 

KEM * RHbFtK IttnuNblRmiOH RKUOtii * 
3^ fctn * m 

40 f?tn * III KINO U6tk LfiKlNt" URHHHl^W 
Dy Kfcn ,1* WUH aTRNUMKD PET CMBRFtCTERS* 
60 KfcJI w*f + 

70 KJRT-0TO/ KERDH KUKE«;4096*JJ + T,R:NtXI T :REf1 SET UP UHE USfck GKRKHlU FOR EE HO 

«0 I*R7R0 ; 120,253, 194, 1^, iy4,255, 120 Ktll URRFHIt URTR 

^ 3 FOR f =0 1 07 PUKt 1 40^6 *J > + 1 32*8 >+ T /0 : NEXT 

190 TL=0 t*0 : W=49132 

U0 KEHDfl: 1FH = -1 THEN14H 

120 FOKESR+0,H 0=g+l i l|_*IL+H 

130 QOTO110 

140 PRINT , '. KER * SHIFT A CLK/HUHE * 
130 lFt:=lJ9THENiy0 

160 IFC<.13SrfMtNFKINl 11 TOO f-fcW - ; OOTO180 
170 PR I NT "TOD PIRNV " ; 

1S0 PRINT" DRTR I TEP15JP" : KEPT « CO DQUU * 

13« if TL*13S36THEN^20 

200 PRINT "EkKQR IN DRTH INPUT" 

210 STOP 

2Z0 PRINT "rT^EbS HNV KEV 10 SEb IlfcRONSTRRTION. " 

230 PRINT"' rtttPKESS 'CORSW UP/DQNN' WITH OR WITHOUT ■ ! RER * CU DOWN X 2 * 
240 PR1NT"'SH1FT' , TO MOVE THE SPLIT UP OK nowiM 
230 PRINT" THE SCREEN ■, " 
260 POKE 198,0 WH1T1SS,! 

270 PRINT "rrj : FOR1-01O23:PKlNT"fJ ™ !5 l| 1 'I U 3 a H S (o L» I! i @ I! H n f* " , ; HtX T 
SVS4513Z 

300 BRTR3Z,3, 192,3^,116, lyi', ^6,3, 19k:, lk!0, 1/3, 1 4 , 220,41, 234, 141, 14-220, 173, 17 
310 TJRIR208.41, 127 1 141, 17.Z08, 169^ 144, 141, 10,200, 133^2' 16^,69 , 141 ^m , j , 169, 192 
3^0 3JHTH141, 21, 3, 234, 234, i£34, £34,234, 173,26, 208, y, 1-141 ,2^.200, 169,20, 141 ,24 
330 PRTHZ0E,8tf,y6, 1H4, 1^0, 104, 168, 104,64, 169 , 1 , 44 , 23, 2ya , 240, 243 - 1 73 , 24, 2W8, 41 
340 DRTfl3B,201,20,i;0e,ZI, 169,20, 141,24,206, 169, 0, 141 , 18, 20«, 1 r^> Z3,208, y, 1 , 141 
330 DH1HZ3, 200, 76,63, 192, lby,20, 141.24,208, 163,2, , ? E,,y2. 1^2 ■"-12 - ir*S.2"*3 ■ 165- 1^.-' 
360 ERTR201,7,240, 1,96, 173, 141,2,41, 1^208,3,230,2,96, iyw,2,96 
379 DflTR-1 



. : C000 20 0y ua 

H U000 J3R SL009 

! C003 20 74 00 

H JSR *U074 

: C006 4U 0a ua 

H C00*> J TIP fU003 

: rj tf yy 

H U009 ati 

: C00R HJJ 0L DC 



Raster demonstration prog. 2 i Assembler 
listing) 

Mining user defined graphics with PET 
characters 



Included with each of 
the four demonstrations is a 
fully documented Assembly 
language listing. These 
should oe studied carefully 
until such time as you get an 
understanding of the 
procedure involved: by 
then you will be ready to 
experiment on your own. 

Raster interrupt 
registers 

There are three very im- 
portant registers usea with 
raster interrupts: the raster 
compare r e g i ster ( $D01 2) , 
the interrupt status register 
(SD019) and the interrupt 
enable register. 

The raster itself scans the 
screen and is visible 
between the dot positions 
of 50 and 250, which is 200 
dot positions altogether or 
25 lines x 8 dots. 

To obtain a flicker free 
screen display, the raster 
compare register should be 



M U00N LUR *l>U0t 

: C001' 29 FE 

fl C00D MNB **Ft 

U00I- OD 0fc EC 

H U00h STH SUU0E 

U012 AD 11 1>W 

H U012 LJJH fD011 T_ 

: 0015 2^ fY J 



Stop timer a of C.l.A. # 2 which will in turn 
— cfrsable the V^h spcond hardware IRQ of rhe 
CBM 64. 



Omir the high bit from rhe raster count, 





Program 2 Listing (conL) 



fl 


Co lb 


HN1J *f/F 




uyir- 


11 JU0 


H 


I. y 3 , - 


51 H «J011 


: 


U01H 


fly yy 


H 


L U 1 H 


luh **ya 




ceic 


12 Dy 


M 


UOIC 


sth fuoi^: 




ceiF 


0^ 


H 


UtflF 






OJk'i 


ny 4$ 


H 


0021 






0023 


aii 14 03 


H 


0023 


SlH *H314 


: 


0026 


Hy uy 


H 


002b 


LDH **^0 


: 


_0to 


ii> yy 


H 


^028 


S7R *y3l3 




L02B 


Eh 


M 


li - ^ 


HUH 


: 


0020 


Efl 


fl 


C BSC 


NOP 




ce2D 


EH 


H 


C02JJ 


HUH 




U02t" 


EH 


H 


O02fc 


HUM 


: 


r. 02F 


hH 


H 




HUM 


! 




HD 1H liO 


H 


cysy 


LDR *LW1A~ 


: 




ay ai 


H 




UKrt «yi 




0033 


an in m 


M 




STH *D(J1H 


: 


0030 


HSr 14 


H 


U0iy 


Ll'H »* 14 ~ 




L03R 


3D 13 HO 


H 


uyjH 


SIM SUQlti 




U03D 




H 




CL1 




^y^t 


t>y 


B 


CO Jt 


K1S 




C03F 


60 


H 


L03F 


MLH 




.M4M 


Hfl 


H 


IJ.04H 


TAX 




C041 


by 


fl 


cy4i 


PLH 




0042 


Ida 


M 


C042 


[MV 




0043 


00 


H 


C04^i 


MLH 




i.i : i44 


40 


fl 


0044 


Ml 1 




ua45 


H9 yi 


M 




LDH #*yi 




CB47 




H 


C04/ 


£17 fDBly 




004* 


FH F3 



Set the raster compare for approximately halfway 
down the screen. 



Save value in zero page tor later use- 



Point the CBM &4's hardware IRQ vector to 
point towards thp raster routine ie. JC045 



Set bit 0 of the interrupt enable register 
therefore enabling an inlerrupt from the raslei 
register, to be recognised, 



Ensure that present cha acters being displayed 
are PET characters. 



Pull the thrpe register values (A. X A Y| off the 
stark in the correct order, re. first on last off 
and vice versa then return from an interrupt. 



Check if current interrupt being processed was 
caused by the raster register 



ua4H 

C04C 
D04C 
U04F- 
C04P 
0051 
(Jil 

0033 
_at^ 

cat^ 
0057 

uy^/ 

CO^H 

O03H 
O05C 

caji.: 

UUSM 

uabi- 
r.-Obt 
0064 
L0b4 
O0t>/ 
'.at-,' 
O06R 
CW6H 
uabc 
uyt>u 

rjtffch 

C0/1 

cu,i 
0074 
0074 
O0rV 
c a i i 
0 f9 
0073 

fJ0r*tf 

ca/B 
r. u ■ Li 

a f li 
ca 'L 
O07fe 
uaal 
uyyi 
uyy$ 

C003 
L08t) 
0005 
uas ■■ 
0087 
'. a ay 
I a aa 
C08FI 
UJ : H 



KtU rua3F 

RD 13 Dtf 

LUh iliyiy 
29 it 

RHlr #*IE 

cy 14 

UI1P #*I4 
00 13 
UNt *0tf^H 

ny io 
yu 13 Du _ 

bl'H SUU13 

hl-^ ao 
ldh irsaa 
Bli 12 D0 
bfH *D01i' 

mu iy m 

Ll'H 0U019 4 
«9 yi 

UKH tftfl 

yu ly Da 

4U J> CL1 
JTf fU03F 
fly 14 
LUH i*14 " 

8D la 110 

¥1M TLIUH: 

H& y^ 
LL'H sy,;: 

4U 00 
J MM *ua^'L 
W J\- r-r- 

na ca 

LUH fCS Is 
i.. y "r 

UMM #*Ur- T. 

ny yi 

Fty f'jy/t 

ty 

K I 0 
Hi' 0JJ 
Ll'H JUitfli 

*y ai 
HND *fyi 
uy yj 
Bt-it *cyy>. 
t6 y^ 
LNO *y^ 
60 
Kfb 
L6 y£ 

I'LL $02 
60 



If it was nol, branch to $C03F ie. ewil from 
interrupt 

- Get status of current characters being displayed. 



Are they CBM PET characters? 
No, so branch to $C06A 

Ves they are, so switch to user defined graphrcs. 



Reset raster compare register to the top of the 
srreen. 



Signal the interrupi it at us register., that the 
interrupt has been carried out. 



Jump to $C0iF ie. pull the registers off the 
Stack and return 



Change current character display status to 
standard CRM Ptl characters 



Load accumulator with the secondary raster 
position and jump to $C05C 

JSPt S SCN key ie. read keyboard. This routine is 
necessary because the normal hardware IRQ 
routine which scans the keyboard has been 
blocked. 

Get value of current key pressed. 
Is it cursor up/down? 

I' so. then branch to SC07E 

Else return from subroutine : rem subroutine 
beins at %C074. 



- Is the shift key flag set? 



If so, then branch to $C088 



Else increment the secondary raster position; ie 
move the split down the screen & return from 
subroutine. 



Decrement the secondary raster position; ie. 
move tin. 1 spin up the screen & return from 

subroutine. 




Program 3 



10 MEFl ****::*#t*#t*+wt**:-+Mt****+»**«f 

20 REM * KH5TEK DbHUNb I KH I ION P0JOO03 * 
yy KtM * * 
| 40 KEH * N1X1NU ItXf & HI KESULU7 1QN * 

iw Ktn + 

t.y IL=0 : C=U:bH-4yl52 

r 7 0 KtHLH- lhH*-l I HEN 100 

30 PUKtSH+L* H ; 0=0+1 :TL=rL*H 

ya ij'j i '.i'-u 

lay PRINT"3"; KEfl * 3HIF T A ULR^H'jlTt * 
110 ihc=14y iflthiay 

120 iFLX14y IHLNPM1NI ' lU.' K EL-J ,, ; : U0I0140 
1J0 MK INT "TOO HHNV 

My prini "Dfl i h l rtrnsw : F":En * cu Dl«wn * 

1-,m if- rL= 16443 THEN180 

168 MKlN I "EKKUK IN i"H(H IHPUr" 

170 a I up 

100 PRlNr'^RESS HN'Y KEY lU bEE I'EMUMb I fiH T 1 UN. " 
190 PRINT'flWMtya 'OURaOR UM/DUWN- WITH up WllMJljr 
200 PPINF m * bfllF | ' , IU MUVt r Hb" "JPL1 I UM UP DOWN 
2 10 MM 1 N I " I HE bLPEtf \ . " 



set to a value which is our of 
the 'visible patch', eg, 0-49 
(incl) and 250-255 find), 

The interrupt status 
register, when read, gives 
the current status of 
interrupts> ie> if any bit set in 
the interrupt status register 
corresponds with a bit set in 
the interrupt enable 
register, then an interrupt 
from that source will take or 
is already taking, place. 

The appropriate bits of 
the interrupt status register 
are as follows: 



Bit Condition 

0 Set when raster 
compare reaches 
the preset value, 

1 Set when sprite 
collides with back- 
ground 

2 Set when sprite 
collides with 
another sprite 

3 Triggered by light 
pen/rifJe, 

4 This bit is set 
whenever any of 
the above bits are 
set. 

It is interesting to note that it 
is standard procedure for 
the 'VIC chip' to execute 



4 




Program 3 Listing (cont.) 



220 
230 
24U 

m J 

250 

£. I" U 

we 

i a 

320 

360 
3^9 

36*0 



ruKtiy« . e? whi nyy ■ 1 

PRINT "□"J -REH * SHIFT * LLK/HUPTE" * 
KKlNI"IHt HKbf UOUPLb Ul- LlMtS Uh 



IHfc SUREEN UUNIH1W MPjtMlHij UU f TLX I 



LUVbktD tSV TMh HI-" 



PRINT" OBt IHt UUKa.UK 10 BEE THE I LK r EE 1 ML? 

KHUN I "KtbULU I 1UH bUKEEN . " 
::Vb4Hlbi; 

DHIR32j9, 192,32, 126, l»2, 76/3, 132, 129, 173* 14*229,41 >254, 141 , 14 j 229, 1 ^3, 17 
uhih2UB,4i . uv. i4i, ir-,206, 169, 144, 141,18,208, 133/24 lby,by, 141.20,3, l&y, iy* 
iinmi4i j 21, a, 173, 2&, 298*9, i/t4i,26,29t',y8,y6 , 104, 104, its.. i«4,64, ity, 1 

I'H I H44 ,2b, 208 , 24 y , i'4 j ,- 1 / y,iJ4, 20B ,41, B , 2fB , J2 , 1 f 3 , 1 t ■ 2h?B > y , 32 , 1 4 1 , 1 , ' , 2 UB 

l«HiH24.2^S^y^y, 141 , 24,298, 169*9, 141, 18,298, 173,25,298,9* 1, 141,25,299,76 
UHlHiy2, lr'3, l,- 1 , 298, 4 1,223, 141, 1 {* 208 # 1 f'd, 24, 2MB , 4 1 , 24/, 141,24,298, 16b. 2 
UHTHyi, 1^2^ J2, 15&*2tt$, 16 b, 197,291,7,240, l,yb, l ,'3.- 141 ,2, 41, 1 , 298,3,230, 2 

DHtHiyy,2,» 

UHfH-1 



1/3 
£>3 
76 
?b 



U009 29 
L000 



Raster demonstration prog 
t#*l & Hr res) 
Assembly language listing 



C003 

U006 
CM 
L009 
L00M 
C00H 
U99U 

U99U 

L00H 
t:00h 
U912 
L012 
u91b 
C913 

UU 1 p 

uy l 
C01R 
UtflH 
LtflC 

00 If 
C91F 
U021 
C021 
C923 
U023 

C02b 
U026 
U028 
UH2B 
U02tf 
UU2B 
U02t 
U02t 

U930 
QJ jjj 
U033 
U034 
U034 
U035 
UTdQ 
C036 
U03fc 

C03/ 
UB3B 

U93a 
cwBy 

L 0 in 
t B3R 
U03K 

uu3U 

C93D 

ubbu 

U040 
U040 
CtJ42 
U04Z 
C945 
LW45 



Slop time A an C.I. A. # 1 which will irt turn 
-disable the 1 „.ih second hardware IRQ at the 
CBM 64. 



.Omit the high bit from ih* ramer count. 



_Set the racier compare register for 
approximate^- halhA^y down rhe screen, 

Save this value in zero page for later use. 



Point ihe CBM 64 b hardware IRQ vector 
inwards the raster rourine, ie, $C 03B 



uy Lk? 
JSK *CBfeiy 
29 C9 

4U B3 CtJ 

jnr *uomj 

8E1 

HI? yE JXJ 
lum juu at 
2^ F£ 
hWD #f FE 

bii at OC 

b T H flit BE 

rd ii lie 

LUM *ilUl 1 " 

2y /t- 

HND #*fh 

oil 11 I'M 

57 H 91911 

Hy ye 

LI'M 

BLi 12 IJH 
SIM * 1191 2 
«^ 02 
B J H *M^ 
Hy 3B 
LHH »I3b 
blP 14 03 
b" T H *0314 
My 

LUM **U9 
tW IS mj 
STH *Mjis 
H1J 1H U9 
L1JH 9H91R" 

QfCH #*0L 
fell 1M D0 

b r h iiraih 
by 
CL1 

faU 
KTB 
68 
HLM 

hm 

PLH 

1 H'r 
t-B 
KLH 
40 
Kl 1 
py ui 

LTJR **U1 
2U 19 D9 

fill $DBiy 

hU E3 

fitU *U035 |f [| is no) then branch to $ C035, ie 
HLl iy 1)0 registers & return. 
LDM *D»lfcl~" 

2y 

rnd muy 



3 (mixing 



_5«t bit 0 of the interrupt enable tegister icj 
allow raster interrupts ta take place, 



Pull the three registers; A r X & V oH the stack in 
-the correct order ie. first on, last off and vice 
versa, then return from an interrupt. 



-Check if bit 0 of the interrupt status is set. 
If it is then a raster interrupt has occurred 



pull 



"Check it hi-resolution screen is already present. 



H 



LU4/ 
C049 

L94y 

C94C 

U94C 
U94t 

U04E 
LUbt 
U031 
C034 
C934 
U036 
C9S& 

'.:0bB 
CB^E 
CUbE 
C061 
LU61 
LUT. ; 
C963 
Lt'tt- 
UMfc6 

l;u6l 
l:U6L 
tubt 

UUfct 

C971 
C9/1 
U9/4 
t^U/4 
L'U/b 
C9/6 

uu-'y 
U9/fi 

C9 r*t 
L:y l 
LUBl 

l yy i 

U083 
U0B : 
U0bt> 



110 20 
fiNfc *C069 

hd ii m 

L»H 90011 
ey 29 

CJRH *f*20 

^ir n D0 

STfl 90011 
MP 18 110 
LJJH 5D013 

0y ub 

URH 9998 

BU 18 Of 
SIM ■SII0I3S 

Hy 00 

LLIH 4*999 
8JU 12 119 
STR 9110 12 

nij iy D0 

LLIH 91fBly 

0y 9i 

□KM #901 

8U iy iiy 
STR 9JD0iy 
4U 3b L"0 
.nh 1 9V0J3 
HL 11 110 
LUM 9J9 11 
2B Uh 
HNJD 99LJh 
8U 11 U0 
8IH 911011 
HU IB D0 
LUH 911919 
2L-- F/ 
HNU »94- / 
BU IB L"U 
BIH 9JJ01B 
H^ 02 
LUH 9U2 

JI1H 9l_;"b±: 
2U yi- Kh 

JB1- : XiJ _ 
Kb u3 

LUH 9Lbi 
C9 97 
CflP 9997 
h9 01 



interrupts of bits ie r 
sprite to sprite data 
collisions arid sprite tosprite 
coflisions. 

Finally, the interrupt 
enable register ($D01A) 
which receives the interrupt 
request should be used 
carefully in order to achieve 
the desired results. Examine 
the bits above, pick the type 
of interrupt you wish to call, 
and set the appropriate bit 
in the interrupt enable 
register to allow an 
interrupt from that source 
to occur. 



If it is, then branch to $C069, 



— Enable bit map mode 



L Shift high resolution screen to 8K + ie. 0192 + or 
12000 ' 



— Reset raster compare to top of screen, 



Signal to the raster register that the interrupt 
has been executed. 



Jump to SC035 
return 



ie, pull registers ofl stack and 



— Disable bit map mode. 



— Reset character dot address to default value. 



_ Load accumulator with secondary raster 
position and jump to fCOSB 



H_ J5R (SCN key ie. read keyboard. This routine must 

be called because rhe normal hardware IRQ 
"I routine which scans the keyboard has been 
-A blocked. 

3yCiei value of last key pressed. 
Js it cursor up/downf 



H U08* IfEO! 9«J98wTs 
: C0B/ *-J6 " 11 ' s tren branch to SC068 

M tJ9B/ Kit Else return frpm subroutine, rem: subroutine 

: C088 HU 8U 02 starts at JC07E 
i.yB8 LUH 90281»"| 

U08t' 29 91 U Check if 'shift' key fla B is set 

HHil 9*01 
D8 03 

SNb 9U992 ilf ii is then branch to 5C092 

Eb 02 

> Otherwise increment the secondary raster 
positron ie, move split down the screen and 
return from the subroutine. 



H 



H 



H 



H 



L.08B 
C98U 
L99U 
C98F 
«.0Br- 

Luyi 
f.yyi 
i. ay 2 
U092 
UMB4 

U0y4 



1ML 
60 

U2 
UEi. tn : 
60 

K I S 



E 



*~i Decrement the secondary raster position, ie. 
— move the sptit up the screen A return from the 
subroutine, 



Program 4 Listing 



IB 
4ti 

yy 
yy 
] yy 
l ly 
i£y 

1 jf 

ity 

1710 

] XH 

IS* 
zm 

11*6 

£3y 

3BW 

:^y 
jS4tf 
3i>y 

3/y 

fti y lihp 
jLpm i 

4(1 H ilM 
41U 1«HI 



KfcFl * KHbltK ilbnUNSIKHHUN KRDUt4 M 

Ktn ♦ J 

KtM * U1SPLMYJNU MlJKL JHHN tlbHl + 
Khn * M.U.jyy (SPfUlESJ UN SLKtbN * 
KbM 

I L-y : U=U XH=4^1 
KtMHH ■ IhHs-l »HhNUt» 
PUKtSB+U, H : U=U+1 : f L*l L+H 

uu i uay 

PklHT"zr * -Htn * bHin 

H-L=i* i :r' I HtNl&y 
Lf-L- ^ZZ.' ) HbUKh' 1 M I ■' r i H I htW 
PK1NI "IUU MRNV M ; 

kk ini" dh p h ii tnyfl" : Ktn * tu ui i UN ♦ 
n* i L^sbyz mtNi yy 

KKlNI"tkKUK IN BNlH INPUT" 
5 1 UP 

FKJN I "^KtSSj HHY KbY NJ bhfc lib MUNS J wu i i km •• 
KKINT' JUUWN 1Mb SUKbbN. - " "' 

KjKti? a ,y:wHi ns», J 

L"H I H:^ . y ., i ., vyy ,,- f . , j , rJV 

l'MIM41, 141, 1,-.^m:j. lhw-; t .4. 



ft CLK/HUnP= * 
■U'JlLilbU 



"ARM 33* M., lby, 141 .^,3, i^h 
us, ytb , l y4, 1 /y ■ io4 , 16*- 104.^4, i ^ 



iiMim,44,i:b,^t: 1 ^4 t i 1 



1 ■ 141 * 
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jyt; 




H 



Oi0B JSR 

uyy& 

uaye 
GW9 



fl 



cyyy 
coyh 

<jayi) 
L'yyD 
uyaF 

peis 

u-y:s 
uyis 
uyi/ 

V91? 

LU] H 

uyiH 
i.yiL 

wit 

uyit 

cy^i 

■ y^-4 
CH24 
uyiib 

U028 

cy^c 
uy^b 
ty^b 



y? '.-a 
•cyyy 
2y cy 
*cyuy 

4C y3 C0 
■JP1H ?f..yyy 

7B 
ytl 

MD Bb 1>L 
LDfl fBUWb 
Ft 

HNJJ tiFE 

sir yb dc 
sth *DLyt 

Hjy ii juy 

LllH SIliJll 

mm 

£fl 11 Dy 
STH *lftJll 

rz 4y 
Lir>--: if*4y 

Hy 

LUR #»FF 

yD U3 

LH 
Ub^ 
US F-h 
BNb *UWlt 

h^- gy 
Li^: #?yy 
Hy is 

y]j yy uy 



Rahlpr di monslrdtfon Prog 4 fdlsplavins 
mote th#n 8 sprites) ^ 9 

Assembly language | is ti nR , 



H 



Slop timer A on C.l.A. 1 which wHI in turn 

r'fiSf/ Vw "^"d hardware JKQ of the 
LdM 64. 



Omit the high bit from the racier count. 



H 



Sp! up a box shappd sprite in bbcli no 
h 1 3 x M ■ 832 + 
for display purposes 



13 eg. 



uy34 
cy^4 

r_y3b 
UfP38 

uy^B 
cy^B 
Ly.jn 
uy^n 

l T .:y4y 

y 4 y 
uy4i 

UW41 

Lry43 
L.y4 : : 

rjy4^ 

U94y 

uy4e 
l y4H 
uy4H 
uy4c 

r.:y4r- 

«.yby 
LLoy 
uy;. i 



i<y N4 

y8 

LLix ffsya 
hs yu 
LDH ftfyjj 

911 F- f - y^ 
yrn *y/rv 
Hy yi 
LDH #ryi 

*li ^b Uy 

SIH $Liy^b,X 
UK 
DtX 
Dy by 
BNt 

Hy FF ~ 
LDH iSFf 
«B 13 juy 
sm *uyis 
hz yy — 
LBK tt$yy — 
ny 

Llih #*^^ 
yy yi i(y 

tflH *IW1,X 

LM 
1NM 
EJ8 
1NX 

ty la 



Final Note 

Once an interrupt has been 
carried out, it is important to 
write a T back to the 
correct bit in the interrupt 
Status register ($D019). This 
signrfies that the interrupt 
has been processed. 

The format for each 
interrupt is basically the 
same; read the Assembfy 
listing carefully and you 
should get to understand 
the method used in setting 
up raster interrupts. Do not 
be afraid to experiment. 
Start with simple routines 
and gradually work your 
vvay to using muitfple 
interrupts. Remember you 
can but try. 

Conversion hints 

As all of the four routines 
use the Commodore 64's 
extensive graphics facilities, 
it is not even worth thinking 
about converting to any 
other micro, unless VIC 20 
users think they can make 
the necessary changes in 
each routine, excluding 
number 4, as the VIC 20 
does not support Sprite 
Graphics'. 



Mock no Rr i3 e pofnltn of 5,11 the ei B ht 5 P" res »° 

Afao make air the sprite colour* whfie. 



- Enable all of ihe eight sprites 



Sec V ro-oidinales of all the P i K ht writes lo 50 
npornaf 



Set up rhe x co-ordinates of each of the ei K hr 



rN s jyy^, > sprlt«, starting at bit position 24 idee i ma \) and H 



x y 

by S» 

HBL: #*^y 

I NX 
E9 
1NX 
ty i h 



pfogressina in steps of 32 (decimal! 

SPQ SP1X SP2X SP3X 
56 &fl 120 



etc 



□853 

CW/ 
cy^7 
utiby 
uyay 
uy^fs 
uysa 
uyat 



f:px wily. 
By F7 

SNt SC04C_J 

..... 



Hy yy 
LIiH #syy 

FJD 
srht «pu 
Ry 

L1"M **SZ 

8B 12 ny 

STH JB012 
S3 Ft 
SIH IFF 



Ser sprite count ila K ro zero 



_ Set raster compare ^alue to 50 decimal and save 
^alup in zero page for later use 




64 Graphics 



Program 4 Listing 



b' 



h 



H 



uyaw 
L.yby 
C062 
uy&2 

C0bS 

C067 
UUfcH 
uutH 
L 06D 

■J06F 
C06F 
C072 

D0>*2 

CBra 
UJ74 

L075 
'- L - 1 1 ' 
V97b 

UUrV 
Uy/f 
LW* 

uwf y 
cyr» 

P0r1H 
i. y . i. 
uy/u 
: iy.> 

ft C0ir> 

: ljyb"l 

U002 

uy»2 

<JfcPB4 

cyy& 

iya> 
■jya/ 
0087 

03£H 
tyau 

i.yyy 
uuy y 

L 

uyy* 



.Point the CRM &4's hardware vector towards 
the raster routine ie. $CE7A. 



H 



b 



H 



LtJyy 

uyyu 

■JUyU 

C05*- 

C&HJ 

uuhz 



Set bit 0 of the interrupt cnablp register to 
allow raster interrupts to take place. 



Pull the three registers: A,X,& y oU (he stack in 
the correct order ie. first on/last off and vice 
versa, then return from an interrupt. 



Hy fH 
LUH #*r>H " 

yr 14 93 
stm *yyi4 

uy 
lipm ifte 

WU 13 03 
SiH V0313 
RD 1H Jjy " 
LUR tUtUH' 

ey «i 

UKH **yi 

fSV 1H If0 
brH flfUlH 
St: 
ULI 
b& 
Mb 
ta 

h-LH 
HH 

I HX 

PLM 

by 

FLH 
4y 

K I 1 

Hy yi 
Luh **yi 

2C iy uy 
B 1 1 Jl'yiy 

bit'.! JLLV4 ~~ U 11 101. then branrh back to *C074 ie. exit 
fc.H 

VI IK 

H3 bh 
UBH *ht " 
IS 

i LL 

6» ys 

Hilt »*tl« 

yu yi jjm 

sb 03 uw 
bin *L»yy:j 
yjLi yb ue 
sra jjjyys 
yu y/ jjy 

SfH $000? 

yu yy uy 
bm suwuy 
yii yB yy 
am jruyt 
yu yy 
am *i'yyi' 
an yb i»o 
sih fjyyi- 

Mb by 
LJJX *hb" 
to 

INK 

t« yd 



_ Check if bit 0 of the interrupt status register is 
set, if so then a raster interrupt has occurred. 



mterrupi 



Get cur rent raster position . add two (o avoid 
— dicker ar>d store value in the Y co-ordinates of 
all the eight sprites, 



- C heck <f sprite count flag has reached &! 



tUH* 

LHH4 

tyH4 
Uuh*:- 
uyMfc 
uybia 
uyna 
U0RH 
cyftH 

C0RB 
CHHlt 

L-yHD 

UBPfb 
UtiMh 

UyBt 

U0BS 

_0B 
ULU:, 

cauH 

rjfjtfl) 
U0BF 
Uyjtfb 
C0L1 

uy^i 
l y. a 
i_ yi_ j 
i_ y r 
Cyr.:b 
i_ yi_a 

uycy 
uyui? 
eye* 
cyrjt 
cetc 

C0CE 

uyjjy 

uyuy 
C8D3 

uy»4 

0004 
UHiJf' 
OBI r* 
uyuy 
uyry 

C0BB 

uyu£ 
i. -jiir 
uyDi» 
cyut 
uyut 
uyiJF 
IMDF 
f^yti 

UBtl 



-i 



If so then all eight sprites have been displayed ft 
times on screen so branch to JCDSD 



Add 24 decimal to the raster compare value to 
pet the next sprite display co-ordinate and store 
it in zero page and the raster compare register. 



Set bit 0 of the interrupt status register to signal 
that the raster interrupt has been completed. 



1 



gbtf ##yy 
t-y 1/ 
±stu fCBJfiU 

86 H> 

a I X *bl' ~ I If not then store value back tn zero page. 

H* ht 
LUH *Kt 
It? 
CLC 

la 

HUt 
b5 Ft 
SIH *bt 

an i£ uy 
bTH *jjyi^ 
Hit iy UU 
Ll'H 

yy yi 
ukh ttiyi 
iy uy 
8TH tuyiy 
4C ^4 cy 

'^0^43- lump to SC074 ie. Exrl interrupt. 

h? y y 
lijh #*yy 

BS FD 
a f H *FD 

Mb yz 
LiiM sy^ 

fe 
am *fl 

4U HF CO 

J MP *uyHb 

£M 9F Fb 

JSK Jbr-yF>;=' 

i ■: 
Stl 

Hi C3 

LUH tub H-Cet value of last key pressed 

uy y/ 

, ftjij,-' ~F " curior up/down^ 

ny 

JSEt! *C:0H^~J- If yes. then branch to IC0D4 
-r: 

CL1 

Fhe return from subroutine. Rem; subroutine 

b V ptorti at t COC8, 

k r j j 

HH Bit 02 
Ll'H 092801 

23 01 L k 'shift' key flag set? 
HNJLi «srji 

ijy &4 

BNE *KMU)-\ I' yes, then branch to $C0DF 

te y^ 
inu *y^ 

CL1 
6D 
kis 
ij& y^ 

DEU fvy 

by 

ULI 

t-y 



I Sprites have been displayed B times so reset the 
Lsprite count flag to zero and reset the raster 
compare value. 



J5R $ SCN Key. This routine is necessary because 
' e normal key scan routine has been blocked. 



Else return from subroutine, 
hiarts at $C0CB. 



Rpm : subroutine 



-Decrement raster vafue ie. move sprites up 
serpen then return from subroutine. 



INPUT 




Simon Rockman 
endeavours to solve 
your Commodore 




Dear Sir, 

What is CP/M? If f buy the 
Commodore 64 CP/M 
cartridge can t use software 
from other machines? 
Yours faithfully, 
A Campbell, 
Glasgow. 

We answer, 

CP/M is an operating 
system , The ROM of a 64 can 
be roughly divided up into 
Two sections, Basic and 
Operating Systems; in the 
64 it is known as the kernal. 
CP/M replaces these and 
uses a Z80 chip as a 
processor. This allows the 
computer to conform to a 
rigid standard. A bit of 




clever software, cajled the 
NIOS, tells CP/M how your 
machine is configured, that 
it has a screen, disc and a 
keyboard, and translates 
from the 64 hardware to the 
CP/M software. Every 
machine that runs CP/M has 
its own BIOS which links into 
standard CP/M, To CP/M alf 
computers look the same. 
This means that any 
program written to conform 
to the CP/M standard will 
work on any of the many 
CP/M computers. There is 
one major drawback. This is 
the lack of a standard for a 
disc format. Because the 
hardware for disc drives has 
improved so rapidly it is not 
possibly to read any disc on 
any drive. This is especially 
true of the 1541 which is 
totally non-standard. To run 
any CP/M software using 
the '64 cartridge it is 
necessary to find a supplier 
with the correct disc formal. 
These are very few and far 
between, The other major 
problem with CP/M discs 
is that a lot of CP/M 
programs expect dual disc 
drives. The Commodore 



system cannot cater for this. 
CP/M usually requires an 80 
column display, this means 
that any program which 
uses this cannot be run on a 
64. The most useful 
application left for CP/M on 
the 64 is for running 
languages, CP/M provides 
for all the major languages; 
all you have to worry about 
is disc size and format. Still 
at £50 the Commodore 
cartridge is very cheap. 



Dear Sir, 

When typing in programs 
from magazines i often find 
that the tines in the listing 
will not fit in. How can I 
squash all the text onto one 
line? Another problem I 
have with magazine listings 
is when a program comes up 
with an error message when 
there is nothing wrong with 
the line it says but another 
tine has a mistake in It 
Yours faithfully, 
John Thomspon, 
Newcastle. 




We answer, 

Since the early days of 
Commodore computers life 
has been made easy for the 
programmer by the use of 
shorthand commands. The 
most common of these is 
the use of ? for PRINT, but 
there are a whole bunch of 
these commands which are 
listed in the back of your 
manual (page 130 if you 
have a Commodore 64). The 
Commodore screen editor 
will allow you to put eighty 
characters on each line (88 
on a VIC) but the use of 




abbreviations will cause the 
line to expand past this. Try 
this Ifne:- 

1?:?:?:?:?:?:?:7:?:?:?:r:f:r: 
?:?:?:?:?:?:?:?:?:?:?:?;?:?:?: 
?:?:?:?:?:?:?:?:?:?:? 
you will need to move the 
cursor back to hit return 
over it. When you list the 
line it will have expanded 
out to six lines (more on a 
VIC), This is useful for 
cramming subroutines onto 
one line but makes the 
program very hard to work 
on because each time you 
want to change the line you 
have to convert each 
keyword back to its 
shorthand form (or token). 
For this reason the practice 
should be avoided, if 
necessary split the line up 
into two short lines. This will 
be slower but easier to work 
with. 

The problem of the 
computer reporting the 
error message is one which 
confuses a Tot of first time 
users. The computer 
complains when it detects 
the error not necessarily 
when the error occurs. The 
usual problem with 
magazine programs occurs 
with the READ and DATA 
statements. It is quite 
common to have a short 
loop within a program like 
this:- 

510 FOR JJ*Z TO Z+8:READ 
NU:POKE JJ,NU :NEXT 
520 DATA 12,42,95,11,49,1, 
52,252 

This routine is perfectly 
OK (it won't work here 
because it is only part of a 
program so don't type it in). 
If you should miss a comma 
from line 520 it wilf show up 
as an error in line 510. This 
will take the form of either 
an ?M legal quantity error or 
an rout of data error. The 
former will happen if 
missing a comma has caused 
the program to READ a 
number greater that 255 (say 
the comma between the 11 
and the 49), and the later 



error will occur if all the 
other values are OK but it 
runs out of data. The ?il fega I 
quantity error is produced 
by the POKE trying to use 
too Jarge a number. The 
computer cannot guess 
what you are trying to read 
the data for ana so will 
never produce an error in a 
data line, except when the 
syntax is wrong. So be 
careful when using the line 
number from an error in 
...report. 




Dear Sir, 

\ want to put my name in a 
box at the start of a program 
but whenever I use a REM 
and the graphics symbols I 
get a toad or keywords that I 
don't want, how can I fix 
this? 

Yours faithfully, 
Simon /en son, 
London 

We answer, 

In another letter we talked 
about tokens, the short 
form of keywords; you have 
come across a bug in 
Commodore BASIC It takes 
any shifted character and 
converts it into a keyword. 
This is particularly notice- 
able in lower case mode. 
Press the Commodore key 
and shift to go into lower 
case and then type:- 

1 rem Your Commodore, 
When you list it you get> 
1 rem gosubour lenomore 




The computer has 
converted the Y into a 
gosub and the C into a len. 
There is a way around this, 
use quotes :- 

1 rem "Your Commodore 
will always list correctly, so 
to draw a box around your 
name start each line with a 
'REM" there is no need 
to close the quotes. 



Dear Sir, 

I am having an argument 
with a friend, he says that 
you should a/ways have a 
tetter after a NEXT, hut I 
know that it works without, 
who is right? 
Yours faithfully, 
I Raw lings, 
Bath. 



We answer, 

Both of you! If you miss out 
the variable name after a 
NEXT rn a FOR. ..NEXT loop 
the computer will look back 
to see if it is in the middle of 
any loops and assuming it is 
it will use that variable, so 
you are right However 
don't get big headed, there 
is a school of thought, 
known as structured 
programming which says 
that not only must programs 
work but they must be easy 
to work on. That means 
everything should be laid 
out clearly. If you have a lot 



of FOR,,, NEXT loops it can 
get confusing as to which 
FOR a NEXT is referring to. 
For this reason it is good 
practice to label the NEXT. 
There are two drawbacks to 
this — memory and speed. 
Putting the variable in takes 
up memory, only one byte 
but It still takes up a little. 

On a '64 this may not matter 
but on a 3.5K VIC every byte 
matters. The other draw- 
back is speed. If you omit 
the variable the computer 
assumes that ft is in the right 
loop and ploughs on, 
however if you include the 
variable it stops for a 
fraction of a second to 
check that it is the right 
variable before proceeding. 
For this last reason I would 
omit the letter but this does 
not mean that your friend is 
wrong, just less efficient. 




Hint. You can save memory 
in data statements by not 
using zeroes. If you just 
have a comma the READ 
statement will assume zero, 
or null for strings:- 

20 READ N 
30 PRINT N, 
40 NEXT 
50 DATA 1„,1,3 

Will produce 
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north in search of 
some insight into 




>niry based 
software company, 



IT" 



J WAS SENT TO COVENTRY 
yesterday, No, my work 
colleagues hadn't agreed to 
ostracize me from their 
company: the Coventry in 
question was the Warwick- 
shire city of motor industry 
and modern cathedral 
fame. My mission — to 
detect PSS's formula for 
success. PSS, for the uninit- 
iated is the acronym for 
Personal Software Services. 

Escorted by PSS's PR 
agent, David Crossweller, J 
reached mv destination, 
PSS's headquarters are 
ensconced in a slice of 
Midlands' suburbia. The 
converted-semi exterior 
concealed a conglomera- 
tion of offices brimming 
with examples of their 
prolific software output 
(both past and present), 
assorted pieces of hardware 
and industrious staff, all 
more in keeping with the 
position they hold as a 
thriving software company 
in a highly competitive 
industry. 

En the beginning. . . 

PSS was instituted 2V 2 years 
ago by two Warwick 
University management 
science graduates, Gary 
Mays and Richard Cock- 
ayne, These two young 
entrepreneurs, unwilling to 
become yet two more cogs 
in the wheel of a large 
company, decided to set up 
their ow n business. 

A quarter-page advert- 
isement for computer 
games on tape instigated 
their entry into the world of 
computers. With a little 
mental arithmetic and a 



modicum of common 
sense, the duo established 
their business on the criteria 
that a 50p tape could 
justifiably be sold for £5. 
Armed with no computing 
knowledge but with their 
couple of management 
science degrees, Mays and 
Cockayne advertised for the 
tools with which to build 
their dream: the result — 
a deluge of replies from a 
willing force of pro- 
grammers. 

Initial steps 

PSS launched their career in 
the software industry with 
the creation of their own 
software library whereby 
subscribers could borrow 
and copy from a library of 30 
tapes. For reasons un- 
known to Gary Mays, it 
failed. 

But, with the assistance 
of a Coventry business 
enterprise scheme offering 
them 140 a week to establish 
their company, Mays and 
Cockayne overcame this 
initial setback. The money 
kept them eoi ng for three or 
four months until the birth 
of their first successful 
product QSave, a fast- load 
device for the ZX-81. The 
software and hardware 
were sold as a complete 
package and, over a period 
of IS months, a sales figure 
of 30,000 was achieved. 

Commodore hits the 
scene 

Although PSS now design 
and write their own 
software, they originally 
marketed iargely t h 



roduce of other software 
ouses. Having concentra- 
ted mainly on Spectrum 



p 
h 



miy 

software, fey March 1983 
they were unable to avoid 
the advent of Commodore 
onto the British market. 
Clafms Gary Mays: 

"We dicWt have a huge 
success with Spectrum: we 
came in too late. Everything 
was ticking over nicely, but 
it occurred to us that 
Commodore were going to 
be big". 

The first hurdle they had 
to cross was the absence of 
suitable Commodore 
products. A lot of their 
software had previously 
been submitted oy young- 
sters but Gary Mays saw 
Commodore as a different 
kettle of fish altogether. 

''For some reason Com- 
modore seems to be 
different in that kids don't 
program it". 

"I went to Chicago for 
the CES [Consumer Elect- 
ronic ShowJ last June with 
the sole intention of picking 
up Commodore Software 
from a stateside company". 

Symbol Software came 
to their rescue and they 
soon had a hit with 
Neodipse which featured in 
the star list of various 
computer magazines. Gary 
Mays attributed Neoclipse s 
success to its exploitation of 
Commodore sprites and 
graphics which many of 
their rivafs appeared to 
neglect. Also, quite simply, 
'it was fun to play". 

Birth of a concept 

Now that PSS are producing 
their own software, nearly 
all their programs are 



produced by in-house 
programmers rather than 
freelancers, which has given 
them tighter control over 
both programs and time 
scales, 

"We were ending up 
with a product which, as 
far as they [their external 
programmers] were con- 
cerned, was finished". And 
"We never knew when it 
[the program J was coming". 

How do PSS attain their 
ideas? Gary Mays again: 
''The initial spark for an idea 
can come from anyone. . 
then Richard and T and 
Campbeil MacCausland, 
the software manager, sit 
around a table and thrash 
ideas out until we agree". 

Although hardly in his 
dotage himself, Gary Mays 
says that one problem PSS 
do face is getting onto the 
same wave-length as the 
kids (of whom their market 
is largely composed). So as 
to escape the danger of 
swamping the market with 
their own ideas, PSS include 
with therr packages 
Questionnaire cards to pick 
the brains and ideas of their 
buyers. This has proven a 
very successfuf formula. 

Until recently, their 
Commodore games have 
been largely arcade-type 
Karnes. 

"We try to write simplv 
what the market wants . 
Judging by the direction 
in which PSS ar^ now head- 
ing, their users must be 
crying out for something 
more complex than a simple 
arcade-type game. 

Into battle 

Midway, a wargame based 



Profile 



on the famous World War IT 
battle, was PSS's first British 
produced package for the 
Commodore. Although on 
release for no more than 3 
weeks, at the time of going 
to press, the reaction to 
Midway already seems very 
encouraging to PSS's Gary 
Mays. 

"It was a bit of a gamble. 
Alan [Alan Steel, Midway's 
creator] has been a 
wargamer since the age 
of 16. He kept getting 
different wargames but got 
fed up with the standard. He 
came to us and suggested he 
wrote a war game 

In fact, since a complete 
wargaming system has now 
been devised, Midway 
promises to be the first of a 
series. 

On your bike 

With their newest offering, 
Hyper Biker, PSS are indeed 
satisfying the latest craze. 
Much to Gary Mays' relief, 
an idea instigated 8 or 9 
months ago hasn't waned. 

'Because 8MX biking 
seems to be taking 
off in a solid sort of 
way, it's maintaining. 
Practically every kid I see 
seems to have a BMX bike. . 
it looks good and applies 
well to the computer . 

PSS's software manager, 
Campbell MacCausland, 
gave me a brief overview of 
the game. It's a 4-player, 3-D 
game with joystick or 
keyboard control of the 
bike. Gary Mays Inter- 
jected: 

'The first thing the play- 
er has to get to grips with is 
controlling the bike. An 
awful lot of research has 
gone into getting it realistic 
and playable''. 

With a selection of eight 
different events to choose 
from r for example, a flat 
race, an obstacle race or a 
wheeling competition, 
coupled with such accurate 
bike control, Campbell 
MacCausland believes Hy- 
per Biker has captured as 
closely as possible, the real 
thing. 

"We've really gone out 
of our way in not just calling 
the game BMX but trying to 
simulate as near as possible 
what would be done in BMX 
competition". 
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Gary Mays and Richard Cockayne 

With a scrolling display 
enabling the background to 
pass by as you pedal, 
graphics which they claim 
cannot be faulted and the 
afore mentioned features 
incorporated Into a game, 
which, above all, is fun to 
play, PSS believe they are 
onto a winner. 

Gary Mays' retort to my, 
perhaps, insolent remark 
that maybe a child, thrilled 
by the speed and excite- 
ment of riding a BMX hike 
would not be so enraptured 
by the prospect of operating 
a simulated BMX brke 
through the medium of 
computer, monitor and 
joystick, was that there 
was '\ . .no reason why 
competition in computer 
games could not be the 
same as in a street". 

Maybe, come Decem- 
ber, a TV screen in a fire-lit 
sitting room will be more 
enticing than a wet and 
windy street, especially if 
Hyper Biker is as realistic as 
its makers claim. 

Magical mystery tour 

With their latest brainchild, 
'Swords and Sorcery', PSS 
claim to have surpassed 
anything yet imagined by 
themselves or their 
competitors. In fact, the 
concept of a computerised 
version of the role-playing 
game, 'Dungeons and 
Dragons', has been 
swimming around in PSS 
brains for a long while. The 
program desfgn has been 
underway for dose on two 
years now; actual program- 
ming commenced 9 months 
ago and is now nearing its 
conclusion. Mike Simpson, 
its creator, is a 'Dungeons 
and Dragons' 'expert' and a 



highly competent pro- 
grammer. 

Gary Mays is very proud 
of his new baby: "Everyone 
who's seen ft said 'You can't 
do it' # \ 

*'We've tried to make it 
the ultimate mix of Arcade 
and Adventure, It'll be the 
game of the year". 

Campbell MacCausland 
continues: "It makes the 
Hobbit seem like Pacman", 

"The problem we re go- 
ing to have is making people 
believe it's as good as ft 
realfy is". 

The product uses the 
unique MJDAS fMuIti 
Dimensional Animation 
System) system which, 
amongst other facilities, 
provides full 3-D animation, 
which, PSS believe, makes it 
as close as you can get to a 
video disc game. 

"Swords and Sorcery' 
(which should be available 
mrd-October) allows you to 
develop your own unique 
character and to experi- 
ence, in that guise, a series 
of adventures through asso- 
rted underground corri- 
dors. Should you tire of one 
adventure, with the aid of a 
set of expansive modules, 
you may transfer your 
character to another. PSS 
also hope to provide a 
networked system on both 
the Spectrum and Com- 
modore by January, thus 
adding even further 
dimensions to the game. 

They expect to develop a 
cult following through 
'Swords and Sorcery'. 

(I don't believe I can do 
justice to 'Swords and 
Sorcery' in the allotted time 
and space but we hope to 
review this revolutionary 
game in a future issue of 
Your Commodore' — so 
keep your eyes peeled!}. 



Selling the goods 

PSS certainly seem to have 
their ears to the ground as 
far as coming up with the 
right product at the right 
time is concerned. Where 
other companies with, 
seemingly, as much 
potential nave floundered, 
they have not only survived 
but have managed to 
achieve a 100% increase in 
turnover within the last 
year. The market has 
exploded and PSS have 
kept abreast of it. They also 
feel that success has 
enabled them to take more 
of a gamble; thus, they can 
follow through ideas which 
more cautious companies 
can but dream about. And, 
naturally, the higher the 
standards they set, the 
higher the standards they 
will be expected to attain 
and, thus, will endeavour to 
maintarn. 

Advertising and the 
assistance of a PR company 
are also quite indispensable 
in a fast and furious business 
which Gary Mavs likens to 
the record singles' market. 

But PSS are blooming 
under such pressure. When 
questioned on his views on 
the industry's future, Gary 
once again borrowed the 
record analogy by suggest- 
ing 'albums of software. 
These, he believes, would 
work in everyone's favour 
by extending the life of a 
piece of software. 

"I think what we'll see 
are compilation tapes or 
discs''. But such a concept 
seems alien to PSS's 
competitors. 

"At the moment, on the 
one hand people talk to- 
gether about issues, on the 
other they don't talk about 
money". 

And so to their future 
with Commodore: does 
Gary Mays see PSS opting 
increasingly for Com- 
modore products? 

"J think we've got to: it's 
a world market rather than a 
UK one," 

With their ac ute insight 
into the software industry 
and courage to pursue a 
novel concept, I hope that 
PSS do maintain their 
confidence in Commodore 
as a vehicle for thetr 
products. 
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1, Princeton Street, London WC1. Tel 01-430 0954 

I^^o'' 1 ' C ?£ re ,* i,K 1? r'c eSf L"" 9 ? ol sof,WQ ' r( ' fa r *• Commodore M and the best 
service. Upon loom/ 6pm (jnel, Saturdays). Demonstration facilities. 

• BUSINESS SOFTWARE: 

Accounts, Stock Control, Database Systems, Spreadsheets, Statistics 
Charts, Budget, Word Processors. 

• HOUSEHOLD ACCOUNTS: 

Banking, Budgeting, Word Processors, Databases. 

• UTILITIES & AIDS: 

Simon's Bosk, BC Basic, Turtle Graphics, Ultrabosic, Pal, Mikro 
Assembler, Hesmon 64, Victree, Master 64, The Tool, Graphics 
Designer, Sprite Aid, Turbo Ext. Basic, Acos +, Zoom Pascal, Forth 
64, Logo, 64 Doctor; Ultisynth, Synthy 64, Scope. 

• EDUCATIONAL: 

Moths, Biology, Chemistry, Physics, History, Geography, French, 
Italian, Spelling. ' 

• SIMULATIONS: 

War, Flying, Golf, Boxing, Stock Exchange, Commodities. 

• GAMES & ADVENTURES: 

English ond American (Cossette, Disk, Cartridges}. 

• COMPUTER COURSES: 

Dr Watson's Basic and Assembler for Beginners, CBM 64 Tutor. 

Friendly assistance and advice given. Export orders welcome. Immediate 
despatch for mail and telephone orders (Access, Visa, Burocard, Mastercard) 
Discounts for package deals. ' 



Dissatisfied with off- 
the-shelf business syst- 
ems? Think you can 

beat the 'experts' at 
their own game? Gra- 
hame Da vies offers 
sound advice on writ- 
ing your own bespoke 
business software in 



second installment 
of this series. 



LAST MONTH I SAID ALL 
my routines would stt bet- 
ween lines 1000 and 2999. 
The first routine that 
you must do will be 
an exception to this. 
This is perhaps the most 
important routine — it is the 
one which saves your 
program to disc giving 
version numbers and main- 
taining three (or more) 
backups. As you develop 
your program, you will 
undoubtedly save it onto 
more than one disc. Vou 
may later find yourself, with 
two discs with the same 
program but one will be a 
later version thdn the other 

— so how do you find out? 

— what was the latest 
change to that program? — 
probably you changed part 
of one line to fix a bug but 
which line? Another thing 
to remember is that it is a 
good idea to save your 
program before running it. 
The reason for this is that it is 
su/prisingly easy to get a 
BASIC program to hang 
the computer. Common 
ways of this happening 
include using POKE without 
setting variables or using the 
wrong ones. This will almost 
certainly result in memory 
location *ero being POKEd 
with a random number thus 
repointing the 64 s memory 
around and pageing out 
BASIC (unless you are 
lucky). Finally there are 
obvious advantages to hav- 
ing three or more backups 
available — disc corruptions 
being the first which spring 
to mind! 



DOING IT 
YOURSELF 




No to the code. I have put 
it at the end of the program 
so that it is out of the way. 
The line before it starts is an 
END instruction in t sne your 
program does not stop 
before it gets to this routine. 
The routine will keep a 
version number at the start 
of the BASIC program so the 
start of your program will 
look like this: 



10 rem "Program or 

System Name 
20 rem "Version 00 



Note that in line ten you 
must have the closing 
quotes and the number of 
characters between the 
quotes exactly correct be- 
cause we are going to be 
altering'the version number 
which must be a fixed 
number of bytes from the 
start of the program. There 
must be 32 characters 
between the quotes. On 
line 20, the positioning of 
the version number is 
equally as important. 



The routine checks that 
lines 10 and 20 have been 
entered correctly and gets 
the current version number 
(version number = b*10+c). 
In lint' 60080, set f$ to your 
program name (make it less 
than 15 characters though as 
the version number will be 
added on to this). Line 60100 
opens the error channel to 
the disc and, if we are not up 
to version five, jumps over 
the next bit of code which 
scratches the oldest version 
from the disc. The current 
version on disc is then 
renamed giving it the 
existing version number 
then the version number in 
this program is altered and 
this program is saved under 
the name in f$> 

If you type th is program i n 
and keep f$ as "system", 
then run 60000 five times 
you will end up with the 
latest version on the disc 
beine called "system" and 
the backup versions called 
"system02", "system03'\ 
etc, so you know where 



59999 
60000 
60020 
60030 

60040 

60060 
60080 
60100 
60120 
60130 
60140 
60200 
60210 
60220 
60300 
GO320 
60340 
60400 
61000 
61020 



end 

open1*&1 5:dose1 ;rem abort disc files 
5=2048 :a=s+55 :rem s= start of program 

ifpeek(s+39)<-> 34thenprint"mrssing quote on 
line 10 :stop 

b=peek(a)and15 :c=peek (a+1 )and 15 : rem version 
no, 

if b > 9orc > 9rhenprint"Hlegal version no.": stop 

vn=b*10+c:ffr= "system" :rem version : system name 

open1,6,15:infvn<5then60200 

a5^f$+mtd$(str$(100+vn-4} J 3j 

print"scratcbing 'a% 

print£1,"s0:"a$:gosub6100 

aMI+midSjstrSclOO+vn-lp) 
printer chiving last version 'a $ 

print! VV0: "at"- f f$; gosub61000 

pok ea ,\ nt ( v n / 1 0 }o r4jj ; pokea+ 1 , ( vn- i n t (v n/1 0)) o r48 

print "saving "a$ 

sa ve {f $) ,8 : go su b6l 000 

end 

get£1,a$:printa$;:ifa$ > chr$(13}then61D00 

return trem disc status print 



your latest version is. 

The subroutine at 61000 
reads the error channel 
from disc until a carriage 
return is reached, printing it 
as it goes along, the reason 
for doing it this way rather 
than using inpur£ is that this 
formats it neatly and it is 
unnecessary to check the 
value of the status except 
after you have saved the file. 

Defining standard 
strings and constants 

At the start of your program 
you will need some stand- 
ard strings and constants 
that you will often use in 
your programs. You will of 
course add all your own 
ones to this brief list. 



1 000 forMto80;sp$=sp$+"" 
; next: rem set up 
space$ of 80 
1020 qt=chr$(13):qu$=chr 

t(34):ec$+chr$(27) 
1030 rem carriage return: 

quotes: escape 

cha racte r 
1040 00=13*4096+32 :ba= 

bo+1 ;rem border 

background 
1060 sn$="Record 

Keeping" :rem 

system name 
1080 fori=0to21:poke13* 

4096+4*256,0: next 
1090 rem clear out sound 

chip 

1100 dim the arrays you 

need here 
1120 define any functions 

required nere 



The above is quite self 
explanatory but you may 
wonder why line 1020 is 
included. A carriage return 
is often required when 
printing to a printer ora disc 
drive and it is a very useful 
way of truncating data on 



input. If used regularly, it is 
quicker and easier to type 
q$ than chr$(13). The quotes 
(chr${34) cannot be typed 
into a string so if it is 
required, you will have to 
type chr$(34}. Once again, ft 
h easier to type qu$ and far 
more reliable then trying to 
rem em her its code every- 
time< The last one, the 
escape code, may not be 
needed. If, however, you 
are talking to an RS232 de- 
vice such as a printer then 
the escape code is essential 
as the listening device will 
perform special functions 
depending on the data 
received after the escape. I 
have included it for com- 
pleteness and as a further 
example of the kind of thing 
you will find useful to set up. 

Key to success 

No matter how fast, fanciful, 
clever and flexible a 
program is, the major key to 
its success is how pleasant 
and easy to use it is. This 
entails making the infor- 
mation on the screen and 
printer appear in a neat, 
formatted style. It also 
means that the input of the 
data wants to be safe and 
friendly, The BAStC input 
command is provided of 
course but ft falls far short of 
the necessary standards and 
flexibility required. It does 
allow full screen editing but 
does not trap any characters 
such as home or dr home, 




cursor up, cursor down and 
so on, It is evident that we 
need a flexible but safe 
utility to do this. We need to 
specify where on the screen 
we want to input, how long 
the field h t what sort of data 
is to be typed into this field 
and so on. After all, you do 
not want accidental key 
pushes to cause the 
program to crash or wrong 
data to be entered. For 
example, if we were asking 
for a number, and we 
accidentally type 1e45 
instead oT 145 (not unlikely 
due to the proximity of the 
keys) we would get 
^overflow error when using 



the basic input command, 
Even if we entered ft as a 
string then took the val of it 
we would get the same 
error. This is more likely 
than you may think as [ 
know of one package which 
when inputting data, took 
the val of every string 
regardless and then 
produced this error in the 
middle of an address I This 
was because the post code 
was something like Se4 5ds. 

This subroutine will re- 
quire several variables 
passed to it. You will find 
that you can easily improve 
the flexibility of this sub- 
routine to include your own 



TK* J types of variable available. 

1 = any alphanumeric character (excluding comma & colon} 

2 = positive or negative Moating point number 

3 = positive or negative integer 

Once you have got this 
routine to work, try adding 
other types such as positive 
only integer and so on. The 
routine uses b$ to store the 
new data in and returns 'a' 
as the value of the field (if 
numeric). 

1140 do$= <home> +cursor down * 25 
1 1 50 re m set u p do$,sp$,q$ and qu$ at the start 
1200 bHeftSfdfS+spS^Jra^lrrem make bS correct 
length 

printleft$(do$ r do%)tab(ac^1)left$[b$ J a-1J; 
print < rvs on > mid$(bS,a,1) <rvs off) mirJ$(b$ J a+1) 
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special function keys. You 
could have one which 
aborts the whole screen or 
takes you to the bottom 
entry and so on but each of 
these keys will have to be 
tested for separately in your 
code. This routine will 
require the starting position 
across the screen to be in 
ac%, the starting position 
down the screen to be in 
do%, 1% will be the length 
of the field, ty% will be the 
type of the field and the 
default will be in df$. The 
default is what was in the 
field before you started 
editing. If creating some- 
thing, then it will l>e zero 
blank most likely but, if 
amending something, ft 
should contain the details 
from the file. The type will 
be one of the 3 below. 
Routine A is quite straight- 
foward but is very flexible. 
Once you are happy that 
you understand it, try 
adding a function which 
clears everything to the 
right of the cursor. At the 
moment, the only way out 
of the routine is to press 
return but we can add to 
this. You may use the 
function keys as when they 
are pressed you can test the 
ASCII of them. I suggest you 
make this routine return 
another variable such as fk 
to say if a function key has 
been pressed and if so, 
which one ft is. Do not 
forget to set fk to zero if 
return was pressed though. 



1 210 
1215 
1218 
1219 
1220 



rem a is the cursor position along b$ 
rem <rvs on> on is quotes, control 9, quotes 
geta$:ifa=" "then 1220 
1230 ifa$^chr$(29)anda < 1%thena=a+1 :goto1210: 
remcrsr right 

1240 ifa$-chr$(157)anda } 1thena=a-1: goto 1210; rem left 
1250 ifafc=chrS(148tandrighl${b$ r 1)=" \hen bj=left$ 
(b$,a-1 )+" "+mid$(b$,a,1%~a) :goto1210 



1255 rem line 1250 is insert 

1260 ifa$=chr$(20)anda > llhen h$^left${b* J a-2)+mid* 

f b$,a) +" " : a=a -1 go to 1 21 0 
1265 rem fine 1260 is delete 

1270 ifa$=q$t hen 1395 :rem pressed return 

1320 onty%goto1330,1340,1350,1360,1370:rem each type 
1330 if(asc(a$)and127) >31anda$t >"/'anda$<, >":" 

and a$C >qu$rhen1380 :rem type 1 

1335 goto1390 

1340 ifa$='7'ora$="-' , or(a$ > ="0"anda$< ="9")then1380 
1345 goto1390 

1350 if(a$ >= '0'andaS* ="9 ')ora$= f, -"then1380 

1355 goto 1390 

1360 rem add in type 4 here 

1370 rem add in type 5 here 

1380 bl=left${bt,a-1)+a$+mid$(b$ r a+1 J 1-a):a=a-(a < 1%) 
1385 goto12l0;rem char ok: inc pos in string until end 
1390 goto1210:rem add in an error beep here 
1359 printleftl(do$,do%)tab(ac%-1)bS:ifry > Ithena-val 
(b$) 

1398 return :rem exit 

Routine a. 





Crisp, assesses some of the 
latest business software 
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THIS MONTH I'VE BEEN FEEDING 
my 64 with some fairly low-cost 
software which aims to help you 
work out your business or home 
finances. The first one I tried was 
Autocalc 64 f rom Richard Shepherd 
Software. It costs £14,95 on cassette 
and £19.95 on disc and is a low cost 
spreadsheet. After loading you 
are asked whether you are using 
tape or disc. This is fine to start with 
but, after having to specify tape or 
disc more than a couple of times, it 
becomes very much a chore. If 
you have never used a spreadsheet 
before I feel that this one may put 
you off them, A good spreadsheet is 
an invaluable aid for financial 
planning and financial analysis but 
they are unforgiving things and can 
be very frustrating. 

This spreadsheet does ali the 
important things that spreadsheets 
should do — the frustrating thing is, 
how it does it. When moving from 
one part of the sheet to another 
there is a very disturbing screen 
flash which tires the eyes after a 
while, and with a machine with the 
capabilities of the 64 there are much 
smoother ways of performing a 
sideways screen scroll 

Perhaps the most disturbing thing 
about it was when it crash ecT I had 
spent about an hour copying in a set 
of information and calculations and 
intentionally put in a division by 
zero. Instead of the expected error 
message the whole thing crashed. 
On trying again with less informat- 
ion it performed correctly and then 
on a third run it crashed again. Dis- 
turbing. 

there is no printer interface 
software built in and my software 
would not run at the same time as 
this and so I was unable to test the 
rintout facility. A lot of people now 
ave Centronics printers and this 
program is limited to just a few of 
Commodore's own and a couple of 
others. Use others and you 
invalidate the guarantee. 

The new documentation is bare- 
ly adequate for a spreadsheet prog- 
ram and only describes the bare 
bones of what to do. I get 
the impression that everything 
is being left to the demonstration 
files. 

I was very disappointed with this 
program and with its lack of 
documentation and inabilitv to eive 
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a printout on a good range of 
printers, I would say that it is only 
really suitable for people who want 
to fiddie with a spreadsheet. If you 
really want a spreadsheet to use in 
your business then I recommend 
that you spend a little more money 
and get something with more 
potential. Et h true however that it is 



a low price program and because of 
this I feel that it is reasonable value 
for money. Shame about the 
crashes. 

After a couple of hours on that 
one I loaded up Figaro from Saxon 
Computing. The blurb on the back 
was mouthwatering and I couldn't 
wait to get it into the machine. I had 
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to restrain myself from diving 
straight in and so left the computer 
to spend an hour with the manual. 
I'm glad J did. The amount of 
information was incredible. 

The program is a type of database. 
It is intended to store numeric 
information and analyse it in 
different ways presenting final 
output as a list of comparative 
information or in virtually any type 
of graph you tare to mention. 
Because of the complexity of the 
program I only had time to work on 
the demo files provided — and 
these impressed me. I feel that this is 
a program that could prove 
invaluable to any business where 
cash projections, growth rates, sales 
targets, and seasonal forecasting etc 
is invaluable. I have doubts as to 
whether many small business users 
would be able to stretch it to its 
limits but if there are any financial 
wizards out there who want to 
impress the boss then this is a 
winner. 

Now the bad news. It says that 
high resolution printouts are 
possible using Commodore and 
Centronics printers, J tried with a CP 
80 and a Smith Corona TP1 and got 
nothing. Both printers checked out 
OK and work well with Superbase 
and Easy Script etc. We'll be 
checking with Saxon to try and 
discover why things did not work; I 
hope I wflJ be able to tell you about 
the printout facility in a later issue. 

In an article like this it is not 

nssible to describe its potential 
. ly as it would need a whole article 
of its own. That may be possible in 
the future, In the meantime, if you 
feel that this is somethfng you may 
be able to use, I recommend you 
pop down to the local computer 
store and have a look. J think you 
will be impressed. Damn shame 
about the printout, * . . 

Next day now, and J have just 
loaded up Purchase Ledger from 
Kemp. I use a purchase ledger 
program in my business and it was 
my intention to run this in parallel 
with my existing system, Somebody 
who knows a Tot about purchase 
ledgers has written this program. 
Unfortunately, they don't seem to 
be totally effective programmers. 

This had a lot of potential as-all the 
functions were there. It was let 
down by its poor display, non- 
existent error trapping and incon- 
sistent inputs. Some parts of the 
program require you to input 'yes' 
as a whole word, other times just 'y' 
will do, On the main option page, if 
you make an incorrect entry, up 
scrolls the screen and eventually the 
whole menu disappears until you 
have to guess what the menu said. 



During stages of the program, one 
touch of the break key will halt 
everything and typing in CONTonly 
works sometimes. CAN'T CONT- 
INUE ERROR comes up 50% of the 
time. Re-RUN and it's goodbye to 
your data. 

Kemp manuals are always quite 
good but simply warning you not to 
touch the CLR/HOrVlE key and then 
saving, if you do, just reposition 
the cursor; is not good enough in a 
business program , That type of th in e 
should be error trapped and 
Run/Stop keys should be displayed. 
Jt can be argued that a program like 
this is easy to tailor to your own 
needs, but specific entry points can 
be put into a program to enable you 
to tailor a program. 

Needless to say, I did not run this 
in parallel with my existing 
ledger as, in short, it was 
just not up to the job. Sorry. 
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Ten Superbase Stepping Stones 

piled in front of me. Great I thought 
as I am a Superbase fanatic. The 
programs can only be run with 
Superbase and the titles I had for 
review were as follows: 

Club Records 
Estate Agents 
Job Costing 
Purchase Day Book 
Cash Book 

Accountants Time Recording 
Solicitors Time Recording 
Stock Records 
Travel Agents 
Sales Day Book 

Some of these I would not know 
enough about to give a valid review 
so I will only be able to give an 
overview of what they were aoout. It 
must be pointed out that these are 
just stepping stones, They are not 
complete applications. Each one 
consists of ready formatted records 
and pre-wrttten report layouts. This 
means that the easy bit is done — the 
hard part, which is linking ituptoan 
actual Superbase program, is not. To 
be fair, it is possible to use them 
from a menu and so they are 



ready to go in that respect but 
it is a long winded way to go 
about it, They are excellent 
for showing the potential of 
Superbases and can easily be 
modified but, as I say, it is not a 
complete and fully running inter- 
linked application. 

To pick one out and show the sort 
of thing they do was a hard job but in 
the end I went to the Club Record 
Controller, This I feel is one that 
most people may be able to use. The 
files set up are orientated towards 
the sports type of club not the stamp 
collector type but this could be 
modified, It will produce a members 
fist, overdue fees, equipment on 
hire, what each person's particular 
interests are., all thv. thines in fart 
that a club secretary would need to 
know. 

If you have or indeed are thinking 
of buying Superbase (which I 
recommend) and are going to use It 
for an application Tor which a 
Stepping Stone is available then it 
would be a good buy. It wou Id take a 
lot of the groundwork out of writing 
the finished article and would 
probably point out some little things 
that are easily forgotten. Docu- 
mentation with the Stepping Stones 
is non-existent but you can print out 
the HELP pages to produce a fairly 
comprehensive DIY instruction 
manual. All in all for the money they 
cost they are a good buy and they 
are something which I shall use in 
the future. NJCE WORK. 
Back to Richard Shepherd and his 
Cash Controller. Basically this is a 
home budgeting system which 
performs quite well. You put in the 
amount you intend to spend on 
such things as phone etc etc and, as 
time goes on, it works out for you if 
you are under or over budget, (My 
bank manager usually does that 
anyway). With this you can also keep 
track of your bant account and it 
will take into consideration 
standing orders, etc, and will 
prod uce a statement on demand . To 
me the most useful part was a 
loan/mortagage calculator. I cert- 
ainly learned a thing or two on that 
part. If a particular company gives 
you a quote for credit it will work 
out a fourth variable from three you 
must enter, eg, if you borrow 
£1000.000 for 12 months at 21% APR 
it will tell you how much you must 
actually pay back. Quite shocking 
some of them. A home budget 
program would not be for me but I 
am sure the loan/mortgage calcula- 
tor will save me more than the 
program costs. If you are looking for 
this type of program then I feel that 
you could not go far wrong with this 
one. 
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GREAT 

COMPETITION 



ThePrizes: 

You could win £2,500 to be spent 
on a dream holiday of your choice 
fc-ryouandyourfamily! 

Second prize — a complete Canon 
portable video outfit worth £1 ,300. 

Third prize— a BBC Model B micro 
computer pi us software worth £450 

Fourth prize — M inolta X700 camera 
with a 50mm lens and flashgun, 
worth £280. 




How to 
enter: 

Just identify the twelve 
objects pictured 
opposite 

HINT— the Argus Specialist 
Magazines listed below might give you aclue^ 



Electronics Tod ay Intern ation a I 
Personal Com puling Today 
Movie Maker 
Your Model Railway 
Clocks 

Home Computing Weekly 
Beatbox 

Ham Radio Today 
Electronics 
35mm Photography 
Model Cars 
Woodworker 




Games Computing 
Photoplay Movies and Video 
ZX Computing 
Military Modelling 
Hi-Fi Now' 
Winemnker 
Citizens Band 
Model Boats 
Video Today 
Popular Crafts 
Which Video? 
Your Commodore 



and write your (one-word) answers in the spaces provided oi 
thecoupon For instance, if you think that number 9 is a 
record , write 'record 1 in the space next to 9 on the coupon aril 
so on . Then tell us i n up to 20 words why MAGAZ1 NES 
MAKE I DEAL HOLIDAY READING. Complete the coupon! 
in BLOCK LETTERS, and send it to: DREAM HOLIDAY 
COMPETITION Argus Specialist Publications Ltd., 
No 1 Golden Square, London W1R 3AB T to reach us no later! 
than 31st December 1984. 



Competition rules 



it Argus Special^ PuntKalons Lid 



1 Trie compeMnn is open Cu all 'JK yrvl Eire reverters exoepl ample 
their printers and d<srritJU1ors 

2 As long as ari original coupon from she magazines) otyour client* i f . used for each entry IhereG no NtmI 
10 1he numder of anlries per person Phoiocoped coupons win nol be accapled 

3 Al entries must be postmarked before 3 1st December 19fl4 

4 The prizes w* be awarded to the first lour erviranis who idemrly the rweve obpcls correclty and whose 
completed sentence is luOged the most apt and original 

5 No correspondence will t» entered into about 1he compelil-on results. <he lodges aleoeKJn k final 

6 W vers ..vil pe n^rlied by post and the resufls wii be published in a future ssue ol ihia marine 



The 12 objects are 

1 

4 

7 

10 



2 
5, 
8. 
11 



3. . 
6. . 
9. 
12. 



Magazines make ideal holiday reading because (up to 20 words) 



NAM BLOCK LETTERS). 
ADDRESS , 



. AGE Of under 18). 



Send iq DREAM HOLIDAY COMPETITION, Argus Specialist Publications, No 1 Golden Square, London W1R 3AB. 



**** COMMODORE 64 **** 

R B S 

(RAPID BACKUP SYSTEM) 

CONVERT YOUR SINGLE AND MULTIPART TAPE 
PROGRAMS TO TURBO-LOAD, FASTER THAN THE 
COMMODORE DISC DRIVE, EACH CONVERTED PROGRAM 
WILL LOAD INDEPENDENTLY OF R.B.S, NO POKES, NO 
SYS CALLS, NO USER KNOWLEDGE REQUIRED. LOAD 

"the HOserr in 120 secs. for personal use only. 

CASSETTE £7.50 INC, 
HYPERSAVE - 64 
A VERSATILE AND FLEXIBLE FAST- LOADING UTILFTY. 8 
ADDITIONAL BASIC COMMANDS SAVE/LOAD/ VERIFY 
UP TO 48K CONTINUOUS RAM AT HYPERSPEED 
CASSETTE £7,50 INC, 

BACK-UP - DELUXE 
A POWERFUL AND USER FRIENDLY SERCURITY BACKUP 
UTILITY LOAD/SAVE ALL PROGRAM PARTS 
CONTINOUSLY. INCORPORATES A SOPHISTICATED 
HEADER-READER, FOR PERSONAL USE ONLY 
CASSETTE £3-50 INC. 

PRO SPRITE 

SPRITE LIBRARY. DESIGN. MANIPULATE, CATALOGUE 
MULTI AND SINGLE COLOUR SPRITES. CREATE DATA. 
JOYSTICK CONTROL. PACKED WITH FEATURES 100% 
MACHINE CODE, CASSETTE £7.50 INC. COMPLETE WITH 
YOUR FIRST SPRITE LIBRARY. 
SPECIAL DISCOUNT: ANY TWO PROGRAMS £9,93. 
ALL FOUR £19.00 PLUS FREE? SEC RETS f 
I/O GUIDE WITH EVERY ORDER. 

CHEQUE/P.O.ORSAETO: 

DOSOFT 

2 OAKMOOR AVENUE 
BLACKPOOL FY2 OEE 



**■ FAST DESPATCH GUARANTEED 



*+ ** 



TfMN5#{pMS tv€ COTOtPE 64 into n full 

FFATlJflfD WOFES&IOHAl. DATA&Att SYSTEW* 
WITH UP TD 1000 CHARACTERS PFR RFC0RD 
ON UF TD 4 SCREENS... Ml UP TO I2B 
I TEWS PEP fit CORD ■ DEFINABLE AS KElf* 
\IX1, HJCRIC, CONSTANT, RESULT OR DATE, 
IN FILES OF OP TO )£m CHW^CUffS' SUPEPBflSE 64 EVEN HAS A SRRFADSfCT AH& 
CW.CULATDH CAPABILITY, CALEWM FUNCTIONS, E«r IPHjT FVm BDHWWDCE5S0R IF 
0ATA PtLE5< BDTH «NL-CeivEN ft* FPDnfiAM nPTiriNS-, SORT [ Nfi./^F APCH] NG i FULLY 
DEFINABLE OUTPUTS... SlfERBASE £4 IS ESSENTIAL IF YOJ WANT T>C WIST FROM 
YOUR 641 SUPPLIED ON J 54 1 DISK BITH EXCELLENT TUTORIAL /REFERENCE MANUAL 

plus hjoio learning tape... ah> there's a wide choice of w a t-you-OC'Snc" 

APPLICATION STARTER PACK& AT (W-Y 1 9 . P5 EACH? ^ pp rrf f gg (j) 



t Will RFALLY 

V f TAKE DFF WITH DTL JETPKX! 
R.lir f::wATjy L t WITH SBi:C> JETPfli> 
CO-PILES BASIC PROGRAMS ]NT0 MA0HIX 
COPE ► RUNNING UP TO 25 T1WS FASTER 
ANP EVEN USING UP TO HALF AS KJCH 
MFHORV... AMU IT ACCEPlS EXTENDED 
BASIC AND MACHINE CODE R0UTIKS TOO! 

CM PRICE tPiSK) L^5 



FICARO(5f 



AT LAST, BH 
EASY-TO-USE 
YE I POWERFUL 
NUMERIC DATABASE r MTU A FU.L RAM3E 
OF BUILT-IN STATISTICAL FUNCTIONS, 
PLUS FORECASTING, CALCULATION AMD 
HIKED HI-HES/TFSLT GRAPHICS, SUPFUEP 
ON DISK M1TH CLEAR, COHPRFRFNS] V£ 
WHIH., FUNCTION KEY OVERLAT, DEHQ 



^izawrite 64 



VlZA^flTE 64 IS A HIGH— PERFORHAnCJ , 
PROCESSOR* WITH CN-5LTEEN 

F(RmrT]M: f that takes full advantage 

OF THF £4' i C0LC1JH, AND MEKRV FEUUPCS. . . AMJ SJFPflfiTS. VlRfL'Al I t 

Aw PfflNlERl WITH A CDMPREMENS I VC AND EAST-TO-F0LLC* USER DEFERENCE HA*UAL , 
VlZWRlTE IS THE IAMMAIE PERSONAL EDMPUTER HQRD PROCESSOR! AVAIL AflLE ON 

CARiRiDCE i W<n £7B >. DISK i U**> <* nith VizaSpell < £gfc*5 EB5 > 



VANT IT TOMDRRO"? 



CALL US TODAY 1 



ON 01-5**-??** 



V] ZASPELL 
T1IA5TAR 
DTL JET PACK 
FAS¥SCfi]PT 
EAS¥SPELL 
SIMON'S BASK 
ASSEMBLER M 



COltt] 
(DISH! 
(TAPE] 
(DISK) 

(1015X1 



isms lej.oo 

l£MO 1*1, ?s 
I40t<0 141. 9i 



NJLTiPLAN [IJ5) 
PftACTJCALC 
PRACTICAL [ 
MASTER 64 
THE TOOL 
MOHTRA^F 1-4 



(DISK! t»r*S 167.A5 

(DrSEJ 14*7*0 139. *i 

(TAPE} 13*. « 

(DISK) LUWM 16*, « 

(CttTl 149t« 1J9,« 

(DISK] * 

rFHrfljCE , J??.9£ 



FfUCES ]NC1W0E IS* VAT AND ARE 
CORREET ON GGthG, TD PHE55. 

tHOfR ht post Oft mm, usinc 
Cheque , ACEESs/tftfiCLAT cart or 
orriciAL oflr?re r df^patch ts bt 

iAf<-[>AY t^l CLAii P«l. PRE- 

Wjd «jfbs fpfr, promt oat A 

AWILABLE DH RECWST. REF AJO 




LflKESiCE HOUSE , K]NG$T0N HILL. SURREY ► KT2 70T. TEL 0«-5*6-7?56 
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The natural 
development for 
Commodore 64 
users 



Unlock the full potential of your disk -based 
Commodore 64, use Superbase 64 - the complete 
records -handling system that puts business-style 
power and practicality at your fingertips. 

Superbase 64 solves a host of filing problems 
with its easy record formatting, powerful indexing 
and sorting, extensive outputting options, and its 
'Superbasic' programming capability. 



■ invoices 


■ Stock 


■ Finance & Banking 


■ Prospects 


■ Collections 


■ Management Accounts 


■ Recipes 


■ Car Fleet Records 


■ Personal Filing 


■ and many, many more! 




- The complete information 
control system for the 
Commodore 64 includes a 
si m pie -to- f ol low manual ■ 

Complete your Commodore 64 - Complete the coupon 

More mtarmaliQn on Superbase 64 is available! Irom Commodore / AjT^. 
Dealers, Major Retailers or Irom Precision Software *f«Cl iLo^li&Z^-. 
From ihe authors of Easy Scrip! . 

— — — — -xWy 

Please send me more inform atton on Superbase 64, "^^e, 1 

Name Tel 

Address 



I 
i 

I 

| Occupation 



Age 



| PteCtSKXl 

I Software 



Precision Software Ltd. 6 Park Terrace, 
Worcester Park, Surrey, KT4 7JZ 
Tel: 0V330 7166 
Telex; 8955021 
PRECIS G 
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The SX64, a portable 
version of the 
Commodore 64, has 
been freely available 
for over six months and 
seems to havi 
established a 
solid base. David Crisp 
weighs up the pros and 
cons of Commodore's 
portable micro. 




The Commodore SX64 is a 
Business/Home micro 
which has a built in 5" 
colour monitor and a built 
in 1541 single disc drive. The 
DX64 was intended lo be a 
dual drive version but 
according to Commodore it 
will not now be released, I 
am led to believe that over- 
heating of the second drive 
is the reason for this. 
However, an ordinary 1541 
drive can still be connected 
up through the serial port. It 
comes with some free soft- 
ware which I will deal with 
later and a manual which is a 
rehashed version of the 
regular 64 book with parts of 
the 1541 disc drive 
handbook mashed in. As 
with most Commodore 
documentation, this is a 
disaster and En many places 
totally Inaccurate. Some 
work has been put into 
correcting errors tnat were 
contained in original 
manuals but just as many 
new mistakes seem to have 
crept in. 

The SX64 looks good. It is 
dark grey and some thought 
seems to have been put into 
making it aesthetically 
pleasing. There is a very 
thick, robust handle which 
makes carrying the moder- 
ately heavy machine much 
easier and no protruding 
parts on which to catch your 
legs. The front of the 
machine, when openedj 
reveals a slightly smaller 
keyboard than the normal 
64 with dished white keys 
with the graphics symbols 




clearly marked. The 
keyboard has a slightly 
empty feel but over ali is 
comfortable in use although 
it is quite noisy. The key- 
board section is very light 
and due to that mine has 
crashed to the floor on 
many occasions pulling its 
lead from the socket but so 
far it shows no signs of 



the screen but not enough 
to have any detrimental 
effect on clarity. The bright- 
ness, contrast, colour, 
vertical hold and volume 



in case of foul up. If you 
have a second drive 
plugged in and the device 
number has been set 




damage. The lead which 
connects the keyboard to 
the machine can be 
detached but I find it does 
not get in the way even 
when it is carried around so 
I leave mine in place a] I the 
time. 

What a view 

On the left of the rnach ine is 
the five inch monitor. 
Despite being so small the 
picture is surprisingly clear 
and I have no trouble 
redding text providing there 
is good" colour separation. 
There is slight pin cushion 
distortion at the edges of 



controls are under a small 
panel on the right of the 
machine. They are a little 
fiddly but, once set, they do 
not waver far, so are quite 
adequate. I once read a 
review where the writer 
complained that there was 
no tuning control but on a 
colour monitor a tuner is 
not required as there is 
no DRIFT as on a normal TV 
set. Also, hiding behind this 
flap is a reset button. This is 
not a reset button as on 
most machines; it serves 
only to reset the disc drive 



through software, pressing 
the reset button will mean 
that the drfve goes back to 
device 8. A nuisance ff in 
the middle of a program. 
The disc drive is very 
obviously much smaller 



Hardware Review 




than the normal 1541 drive 
and, to my mind, much 
quieter as well but a fa* stfll 
as painfully slow. Still at the 
front end, the most obvious 
thing is the large black hole 
just above the drive. In the 
original this was meant to 
house the second drive but 
is now designated as a 
borage slot. Commodore 
say in the manual that it is 
not advisable to store discs 
in the slot; they do not 
suggest what you can store 



in there and so the slot 
remains relatively useless. 

itches Jive 
I have 



i emarns relatively 
Cigarettes and mate 
m mine. Seriously 
always kept my discs in the 
slot and although I would 
not say this is a safe practice, 
so far I have fost no data. 
Suggestions please on what 
can be kept in this slot. 

Weighty problem 

This is a portable machine 
but as I have said it is 
reasonably heavy. Unfor- 
tunately it cannot be used 
on a tram or in a car etc, as it 
is dependent on a 240 V 



mains power supply so it is 
only portable in the sense 
that it can be taken from 
place to place, but not used 
on the way. In use it is 
dentical to the Commod- 
ore 64 except when it 
comes to tape use. There 
is no facility at all to 
use tape; in fact the routines 
that handle tape in the 
ROM have been savagely 
torn out, I say savagely 
because that is all that was 
done. It would have been 
sensible when removing 
tape functions from the 
ROM to have made all 
commands default to the 
drive. This wasn't done and 
so it is stili necessary to 



suffix alJ LOAD/SAVE 
commands wrth ',8'. If 
you attempt to use tape, 
eg with LOAD "prog- 
name" ,1, then you get the 
response ILLEGAL DEVICE 
NUMBER'. Many people say 
that you do not need 
tape on a business mach- 
ine, but it is often for- 
gotten that this is not 
only a business machine 
and anyway hasn't anybody 
heard of executive games? 
As time goes on though and 
more and more software is 
being released on disc, the 
lack of a tape port is getting 
'ess and less of a nuisance. 

The compiler for the 
Commodore 64 will not run 
on the SX64 and as far as I 
know this is the only 
program that will not. Jf 
anybody knows of other 
programs that will not run 
please write In and say as it 
may be possible to print a 
list of those programs and so 
save other SX users time and 
money. 



In/Out . . 

On the top of the machine is 
the cartridge port This is a 
nice place to nave it as it is 
easy to see and easy to get 
at. No fumbling at the back 
of the machine trying to pull 
out international Football 
only to find you have afso 
uJled out the disc drive, TV 
ead and printer. It is 
difficult not to notice that a 
cartridge has been left in 
but should you leave one in 
and carry the machine then 
you are likely to take a 
reasonable sized chunk out 
of your knee. At the back of 
the machine are two 
joystick ports. These are for 
games and f I presume, the 
MOUSE when, and if, it is 
released. Close by afso at 
the back is the serial socket. 
It is possible to plug in either 
a second disc drive here or a 
printer. I have heard some 
people say that you can only 
nave one or the other 
attached at once but if you 
have a second drive- 
plugged in then you can 
plug the printer into th 
second drive, a proces 
known as DAISY CHAIN- 
ING. There is also the 
versatile USER PORT into 
which you can plug a CI 
manner of things. Centro- 
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nics printers, IEEE interfaces, 
in the U.S.A. even a poly- 
graph (lie detector), J 
Believe. The mains socket is 
also here and finally the 
audio/video socket. This 
last one is very important. It 
has been written that, 
because there is no 
modulated TV out socket, 
it is not possible to plug 
your SX64 into anything but 
a Composite monitor. 
Almost true. For those of 
you who are lucky enough 



is corn pact there is plmtvof 
room on a computer desk 
for printers, second drives, 
books etc and, because the 
keyboard is remote, it is easy 
to push it to one side while 
malting notes or reading 
manuals and so on. I use my 
machine almost every da y t o 
program, to review soft- 
ware, and also to run my 
business, 

From a programming 

f>oint of view the BASIC is a 
ittle dated. There is no easy 



Commodore 0096 without 
needing to modify it. There 
are prices to be paid for 
compatibility but I feel that 
some things are worth the 
sacrifice. Look how much 
the Electron had to sacrifice 
to be compatible with the 
BBC B and eat your hearts 
out all the Spectrum/QL 
owners, (does QL stand for 
Quite Late), There is not 64K 
of user RAM on the 64 
although there is a good 
chunk of it available. Some 




to have an SX64 and a Video 
recorder then here is what 

Kou do. Your video recorder 
as probably got an aux.vid 
in socket. Simply take the 
video signal from the socket 
of the 64 into the recorder 
switch from tuner to ALJX 
and hey presto! a 2d" 
picture. The other advan- 
tage of this is the fact that 
the socket on the recorder is 
usually at the front of the 
machine and so there is no 
swapping of leads behind 
the television required. 

With the SX64 the great 
thing is the lack of the 
spagnetti of wires connect- 
ing drives to computer, 
printer to drives etc. This 
means that you can usually 
get going by simply 
connecting the mains and 
turning on the power with 
the large easy to find, diff- 
icult to hit accidentally, 
rocker switch. 

In use, , , 



The SX64 is a pleasure to use. 
Everything is easy to get at 
and the screen can be tilted 
up by using the carrying 
handle. Because everything 



way to program sound and 
graphics without using a lot 
of POKE commands. This is a 
nuisance but with the many 
utility- programs these 
features become easy to 
use. Sound and graphics on 
the 64s are excellent. The 
SID chip controls sound and 
it is a chip that many synthe- 
sisers would be proud to 
have. There are four sound 
channels including white 
noise and these allow 
stunning sound effects and 
tunes. The graphics are 
really something, if you get 
a chance look at Interna- 
tional Football: that should 
show you how much 
potential there is in the 64s, 
There are a lack of disc- 
handling commands and 
loading a directory of a disc 
wipes out anything you may 
have in memory (if not using 
special routines which add 
disc commands). Channels 
have to be opened and 
closed manually and, 
although this makes 
programming a little long 
winded, I feel that at least I 
can take a BASIC program 
and load it into mv 



extra RAM is also available 
for machine code routines 
which is not available for 
BASIC programs. Because 
Commodore peripherals 



are intelligent you will find 
that, when you plug in a disc 
drive for instance, no great 
chunks of RAM are used up 
to control it. Each 1541 drive 
has its own on board RAM 
and a 6502 processor to run 
it. In the 64 there is what is 
known as a kernal and this is 
a boon to machine code 
programmers; there is not 
room in this review to 
describe it fully but in 
simple terms it rs a jump 
table which allows some 
compatibility between 
machines when writing 
code routines which need 
to jump to specified ROM 
routines. 

If you are thinking about 
getting a 64 and a portable 
machine would be of use to 
you then I would not 
hesitate in suggesting that 
you have a good look at the 
SX64. It has got fts faults but 
over all I feel Commodore 
did a good job and, 
although it is expensive for 
what it is, I would not be 
without mine. 

SX-tras 

When you buy your SX64 
you will get some free bits 
and pieces. Some of it will 
be software. When I bought 
my 5X64 I pulled out EASY 
SCRIPT, EASYFILE, FUTURE 
FINANCE, HIGH FLYER, 
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COMPENDIUM OF GAMES 
and a DEMO DISC. That is 
not qu ite the truth as when I 
opened the boxes which 
should have contained 
EASVFILE and SUPERSCRIPT 
a pre-printed note fetl out 
saying "Because of short- 
ages you will find that the 
dfscs containing the 
programs are not here. If 
you fill in the enclosed form 



we will send you the discs as 
soon as they are available/'. 
Weill considering that 
Commodore do their own 
cfisc copying I would rather 
they had spent time copying 



discs than spent time 
printing leaflets saying they 
did not have your adver- 
tised free software. Apart 
from that, despite sending 
the forms and phoning up 




PROCESSOR 


6502 (Z60A) as add on 


RAM 


64K 


ROM 


20K 


I/O 


Commodore serial bus; external 
composite video 


AUDIO 


6581 SID CHIP 


VIDEO 


6567 VIC CHIP 


LANGUAGE 


BASIC V 2.0 64 compatible, with 
C/PM as add-on 


DISC DRIVE: 




PROCESSOR 


6502 


RAM 


2K 


ROM 


16K 


1 DRIVE CAPACITY 


170K 


DISCS 


5.25" 


MONITOR: 




SCREEN SIZE 


5" 


CHARACTER 


40x25 


DIMENSIONS: 




SIZE 


125 h x 370 w x 370 d 


WEIGHT 


13 kg 



leaving messages on the 
answerphone and talking to 
nice ladies, I still have not 
got EASYSCRIPT or EASY- 
FILE (Please Commodore?), 
I have got the boxes and the 
documentation, I only lack 
the programs. The software 
that I have been able to look 
at can only be described as 
fair but as it is free I am not 
moaning. High Flyer is a low 
level business simulation 
where you have to run your 
own aircraft business and 
the compendium of games 
contains half a dozen games 
that are being sold off in 
their magazine as cheapies. 
The demo disc I like. Apart 
from some awful spelling 
mistakes the demos are very 
good and J'm looking 
Forward to Christmas when I 
can have the all singing and 
dancing Christmas card 
running 24 hours a day. 
Finally, there is a doth bag 
with a large velcro pad in 
which you can store odds 
and ends such as manuals 
leads and floppies. It is bi 
enough to hold 2 standar 
sized disc boxes and is a very 
useful thing. A nice touch. 

To prove the portabilit 
of this machine this revie 
has been written in bed, in 
my computer room, at work 
and in the kitchen. THAT' 
PORTABLE!!! 
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It's easy to complain 
about advertisements. 
But which ones? 



Every week millions of advertisements appear in print, on posters or in the cinema. 
Most of them comply with the rules contained in the British Code of Advertising 
Practice. 

But some of them break the rules and warrant your complaints, 
If you re not sure about which ones they are, however, drop us a line and well 

send you an abridged copy of the Advertising Code. Then, if an advertisement 

bothers you, you'll be justified in bothering us. 

The Advertising Standards Authority. _ 
If an advertisement is wrong, were here to put it right. 

ASA Ltd, Dept 2 Brook House, Torrington Place, London WC1E 7HN 




MAIL ORDER PROTECTION 

If you order goods from Mail Order Advertisers in this 
magazine and pay by post in advance ot delivery, this 
publication win consider you for compensation if the 
advertiser should become insolvent or bankrupt, 
provided 

1 You have not received the goods or had your money 
returned and 

2 You write to the pu blisher of this publication explain- 
ing the position not earlier than 28 days from the day 
you sent your order and not later than 2 months from 
that day 

Please do not wait until the last moment to inform us 
When you write, we will tell you how to make your claim 
and what evidence of payment is required 

We guarantee to meet claims from readers made in 
accordance with the above procedure as soon as 
possible after the advertiser has been declared bankrupt 
or insolvent lo a limit of £1,500 per annum for any one 
advertiser. 90 affected, and up to £5,400 p a in respect of 
all insolvent advertisers Claims may be paid for higher 
amounts, or when the above procedures have not been 
complied with, at the discretion of this publication, but 
we do not guarantee to do so in view of the need to set 
some limll to Ihis commitment and to learn quickly of 
reader's difficulties 

This guarantee covers only advance payment sent in 
direct response *d an advertisement in this magazine 
{not tor example, payments made in response to cata- 
logues, etc. received as a result of answering such 
advertisements): 

CLASSIFIED ADVERTISEMENTS ARE EXCLUDED. 



ITS NEARLY CHRISTMAS 

SO WHY NOT 

RING MIKE SEGRUE 

NOW TO DISCUSS 
YOUR COMMODORE 
ADVERTISING ON 
01 437 0626 EXT 311 




AT LAST 1 TAPE 2 MACHINES 

COMMODORE 64 VIC 20 





MINIPEDES 

It is the height of summer and the 
garden is buzzing with bees and 
bugs. M impede, a mutant 
mushroom monster advances 
relentlessly towards you r 
devouring everything in itspath. 1 5 
screens of fast and furious action 
make M impedes a real challenge En 
the arcade enthusiasts. 
Commodore 64 - VIC 20 16K 

J.S or K B £5 95 



Experience the thrills of the gambling centra of the 
world from the comfort of your own armchair. Both 
versions include features such as spinning reels, hold, 
number-feature nudges, gamble /collect, spin score and 
hi-score. The Commodore 64 version has additional 
features. nudge, reward lucky 3, step-a-win and hi- 
score tables. 

As with any arcade machine the odds are stacked 
against youT 



TOM THUMB 

Tom is trapped in a scrolling maze 
populated by loathsome creatures, 
guardians of the lost treasures of 
the Magezam. Six separate 
screens, five levels of difficulty and 
four player option provide an 
exciting challenge for the whole 
family. Another stunner from the 
author of BONGO! 
(1 to 4 players) 

Commodore 64 - VIC 20 16K 

J.S. £5.95 



Commodore 64 - VIC 20 1 6K 



K.B. £5,95 





J.S. AND KEYBOARD 

f7.95 



J.S. 

£7 95 











q 


i 




MBLE 1 





J.S. AND KEYBOARD 
£5.95 



J S. 



or KEYBOARD 
£7 95 



J.S. 



£7 95 



COMMODORE 64 



VIC 20 



TRADE ENQUIRIES: ANIROG SOFTWARE LTD. 29 WEST HILL DART FORD KENT (0322) 92513/8 
MAIL ORDER: 8 HIGH STREET HQRLEY SURREY 24 HOUR CREDIT CARD SALES HORLEY (02934) 6083 
PAYMENT BY CHEQUE P.O. ACCESS/VISA 50p POSTAGE & PACKAGING 




- the sophisticated spreadsheet ! 



Easy to learn, easy to use - something that can't be said of many business programs. 
But its true of all the programs in the BUSICALC series. 

BUSICALC 3 can handie ail sorts of jobs - budgets, expenditure analysis, stock lists, 
price fists, and product costing are just a few of the possibifities. Three-di men sionaf 
formulae automatica Ny access data stored on disk, so that you can easily pull 
together information from several different sheets and summarise or manipulate it- 
Its simple to transfer data to other programs such as Easy Script And you can use 
virtually any printer with BUSJCALC 3, whether dot matrix or daisy wheel 
Commodore or non-Commodore. 

For the CBM 64 and PET/CBM 4000 £ 8000 series. 
Available through dealers or from; 

Super-soft, Winchester House, Canning Road, Harrow H A3 7SJ 
Phone 0 T -86 1 1 1 66 for more details and a free catalogue. 





